1.9.2 Maintenance of Transport Facilities

The Contractor shall arrange to service and repair vehrcles at regular
intervals in accordance with the manufacturers' recommendations and to

provide all necessary spare parts to mamtarn the vehicles i ln a proper and

safe running condition. - - -

Al consumables, rnc!ud:ng fuel, ol ﬁlters elc., requrred forthe vehtctes

shall be provrded by the Contractor. . T _
if any ‘vehicle reqwres maintenance for a penod exceedmg 2 days. the

- Contractor shall provide an alternatrve vehlcle to the vehlcle bemg repalred Q

- for the use of the Engrneer

1. 9 3 Measurement and Payment

: Measurement for payment, for the prowsmn of transport shall be made for

each month for each type of vehicle provrded

o Measurement for tess than one month shall be proporttoned 6n the basrs of

~ calendar days each vehicle is actually provided, except that normat

E _ marntenance of up to one (1) day S duratron shall not be deducted

e Payment for Supply, operate and maintain new four-door four-wheel dnve

- vehicles shall be made at the rate per month entered in the prrced Brll of

i Quantrtres

- Payment for Suppty, operate and marntarn new two-wheel dnve station

- wagon shall be made at the rate per month entered in the prrced 8|!t of

- Quantities.

_ '_Payment for the Supply, operate and marntaln new motor cycle wrth capacrty | S g
~ greater than 100 c¢ shall be made at the rate per month entered in the - ' S

: pnced Bill of Quantities. .

" The above rates shall mclude all costs of reparr malntenance fuet oil,

insurance and registration and provision of drivers and the provrsron of

’ temporary vehlcles if necessary

1.40

1404

't 10 2 Approval of Temporary Facllltres _”.: -. e

¥y Temporary Facthtres shall be provrded rnstalled operated mamtarned
- and subsequently removed by the Contractor except as otherWrse provrded

" TEMPORARY FACILITIES

Generat

"% For the purposes of thls Specrﬂcatron temporary facrhttes shatl rnclude
 buildings and areas used for the storage of Equrpment or preparatron and

storage of materials for the Works.

in the Contract

A ~The Contractors proposal for the erection of alt temporary facrlrtres shalt B

.~ be in accordance with the proposals submitted with the Contractor's Bid -
- or with such modmcatrons as approved by the Engmeer from trme to
: tlme ' : , IR N A o

L b. The Contractor shall submrt to the Englneer for approval wrthrn thrrty" '

~ (30) days from the receipt of the Letter of ‘Acceptance, the revised
general plan of temporary facilities, based on the proposals in the Bid -

R . tncludrng scale, capacrty, Iayout d:mensron rnstallatlon programme and |
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- schedule, and foundalions. The Engineer may direct the Contractor to
modify or change the proposals, if in the opinion of the Engineer it is

~deemed necessary. Such direction of the Engineer shall not relieve the

. Contractor from any of his obtrgatrons and responsibilities under the
Conlract. = _

~ ¢. Before start:ng any part of temporary facrlrtles the Contractor shall, at
.. least th:rty (30) days before starting construction, submit to the Engineer
for the approval the detailed proposal for such part of the temporary
facilities rncludmg plans, drawings, schedules, and other information as
specified in clauses 1.4 and 1.5 of the General Specification which will
supplement or modlfy the generat plan of the temporary facmtles already

: submltted by him. . R : o ,

1. 10 2 1 Removal of Temporary Facrlltres "; I

Unless otherwise directed or approved by the Englneer all temporary
~ facilities constructed by the Contractor shall be removed and the area made
- safe, vegetation and natural drainage remstated pnor to the end of the

Defects Llablhty Perrod : :

411022 Pawnmu.'

_ * Separate payment W|tl not be made for temporary facrlatles and all the costs
- thereof shall be deemed to be included in the various. rates and lump sum

e :prlces entered in the prrced Brll of Quanhlres '

- '1 10 3 Use of Constructron Facmtres and Work Areas '

NP 103 1 Location of Temporary Works o :_'

The Contractor shall, as far as practlcable tay out the temporary facnrtres
within _the site for such prowded by the Emp!oyer at no cost to the
Contractor T : D '

1 10 3 2 Damage to Ftora and Fauna

- The Contractor shall fimit the movement of his crew and equxpment so as to
o mlmmlse damage to ﬂora and fauna partlcularly in the Goa Kreo park.

' '1 10 3 3 Indemnlty aga:nst damage or |njury

_ __The Contractor shall be directly responS|bte to the Emptoyer for any damage
“.or injury to crops or land whether in the possession of the Employer or any
- other person, resulting from his operations and_shall indemnify and keep
- indemnified the Empioyer agalnst all losses and claims for such damage
-~ and injuries ' which may arise in connection’ with the nsk as prowded for in
L clause 12 of the Condltlons of Contract = '

D .

”‘jJHIJTEMPORARYTRAFHCCONTROL

1111 Scope |

. To facmtate traﬂro through or around the Works or whereVer ordered by the

Gl -Engrneer. the Contractor shall install and maintain at prescribed pornts on -

"-*the Site and ‘at the appranhes to the Site, traffic signs, lights, barricades
“and other facilitiés as requiréd by the Englneer for'the diréction and contro

G <+ of traffic. The Wordlngs on all signs shali be in the Indonesran and English - R

L ﬁ*_‘flanguages “The srze cotour Iettenng and Iocatron of aII srgns shall be
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s'ubject to the Engineers approval. Altention shall bé pai’d to the'inte'ma'tional
system of traffic sign or as applicable in Indonesia. L

Where required, or on when directed by. the Engineer, the Contractor shall
furnish and station competent flagmen whose sole duty shall be to direc_:t the

- movement of the traffic through or around the Site.

In addition to the requirements of the abiove clauses, the Contractor shall

" furnish and erect, within or in public areas in the vicinity of the Site, such
. warning and guide signs as may be ordered by the Engineer. o

1.41.2

~deemed to be included in the ratés and lump sum prices of the various items |

P'a'ym_e‘nt

Separate payment will not be made for complying with the provisions of this

Clause 1.10 and the cost of all works required by this clause shallbe . .

- in the priced Bill of Quantities. "+

1.12

1421

-~ shall submit the' proposed désign and - layout of garbage disposal
- facilities for approval. Wheré available, garbage collection by local .+~

1422

143

s

| GARBAGE DISPOSAL

Scope

~a. The Contractor shall undertake lhe'_colle:ctién- of and disposair of all -

.. garbage from within the Site, the  Contractor's Site office, the .
Contractor's temporary fagilities, the Engineer's Site office. and other .

areas used in conneclion with the Works. Garbage collections shall be

made at leasl twice each week and shall continue until completion of the - i

“Works, Ui

b. Garbage shall be disposed _(_Sf, in é‘-pr'op'erl_y ¢onstructed incinerator o

followed by burial of the residue in an approved location. Thé Gontractor
authorities shall be used in preference to disposal as noted above.

Payment

 Separate payment wifl not be made for the provision for garbage disposal

and the cost of this work shall be deemed to be included in thé rates and

lump sum prices of the various items in the priced Bill of Quantities. - -

| DIVERSION AND CARE OF WATER -

General Requirements

during the execution of the whole of the Works. - ..

The Contractor shall be responsible for the removal of all water encountered

" The Contractor shall design, construct and maintain all t'er'npo'r‘af'y‘ diversion

.. The Conlractor shall furnish, install, maintain and operate all_necessary -
~ .. pumping and other equipment for dewatering the Vvarious parls of the Works T
- on the surface, in open cut excavation and shall:maintain thefoundations -
... and other parts of the work free from water as required for.copstructing each - -
. part.of the Works and as required, and for a period after. any part of the -
.. Works is completed for inspection, -safety or for any reason determined by .
- the Engineerto be nécessary. -~ 7. o e T e 0T

and protective works which are necessary for construction-and to prevent =
~ surface, drainage and groundwater from entering excavations and shall

furnish alt materials required therefor. =

S G81-24
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The Contractor shall remove all water from the Sites of all construction work

_and shall keep the excavations free of water while excavaling, preparing

foundations and while placing backfill or concrete or as otherwise required

" for completing the Works. The Contractor shall be responsible for and shall

“repair, at his expense, any damage to foundations, excavation slopes or any

other parts of the Works caused by water, floods or by his failure to protect

" the Works in accordance with the requirements of this clause. Temporary

diversion and proteclive works, conduits, and sumps shall be readily
accessible at all times and the Contractor shall maintain in operaling
condilion an assembly of standby iransportable and portable lighting
facilities which is adequate, as determined by the Engincer, to provide

S illumination, at short notice, to any or all of the temporary works.

1.13.2

Payment |

" No payment shaII be made for complyrng with this general obligation of the

Contractor described in this clause and the cost of this work shall be -

- deemed to be included in the rates and Iump sum prlces entered in the

1141

priced Bill of Quantrtres

'_MAINTENANCE OF EXISTING PUBLIC ROADS

General : L : : :
The Contractor sha!l marntaln all roads wrthln the vrcrmty of the Slte whrch

 he uses for purposes of carryrng out the Works requrred by this Contract.

For the purposes of this clause the road to be maintained by the Contractor

- shall be limited to the existing road and pedestrian path leadrng to the Goa .
- Kreo Brldge Site from the existing car parkrng area. S

: Dunng the construction of the Goa Kreo Bridge public shall not be permrtted
- to enter the Goa Kreo park for reasons of safely. The Contractor shall erect

| barrier and explanatory srgns to prevent pubhc access to the Srte

'1A4é

Mamtenance of Roads

a. The Contractor shall be wholly responsible for maintenance of the publrc
' roads used by him in the execution of the Works.

- b In malntarnrng these roads the Contractor shall

‘___“(i) " reinforce to pass his traffic, if necessary, ancl keep in good
R _workrng conditiori at all times all road slruetures steps culverts
-~ drains and otherwatervrays o SRR

- (ii) , patch polholes with approved materrals keep the road surfaces

i good | repair, and perform atl gradlng and - necessary_
: rresun‘acrng,, TR N S ‘ S

e tiil) - naintain all fenders posts gurdeposts guard posts ra'ils,.

fencrng, 5|gns 5|gnp05ts and other roadsrde structures

" (|v) keep road surfaces and shoulders free from all’ earth mud |

' slones, timber, rubbish, and other debrrs and materials removed' :
. from the Works; _ s

(_V) adequately marntarn cut-slopes and frll slopes of the roads and =

appurtenant dralnage ditches; and -

D (vt) keep the road surrace watered where dust rs lrke[y to be a safety o

rer health problem L
IR ' GS‘l 25



1 14 3 Payment

- Separate payrnent will not be made for complylng with the requirements of

~ . this Clause, and the cost of this work shall be deemed to be included in the
'_ various rates and Iump sum pnces entered in the prrced BlII of Quantrlres

115 .

PLANT EQUIPMENT AND MATERIALS TO BE FURNISHED BY
THE CONTRACTOR

: General

L The Contractor shall furnlsh all |tems of ptant equapment and materrals

- required for the executlon of the Works except as otherwise provided for in 7

the Contract

: P_axm..ent . . _ , . o
- a. When a separate item, whlch mcludes the fumlshlng of any plant

. equipment or materials, is provided in the Bill of Quantities, the cost of

furnishing, transporting, storing and handling such plant, equipment or

e

| 1._-16_.1

- materials shall be deemed to be included in the rate or Iump sum pnce
entered for that item in the prlced Blll of Quantities. P

b. 'Where no separate item is prov:ded i the Bill of Quantities for furmshrng

- any planl, equipment or materials required to be furnished by the

- Contractor, the cost of furnishing, transporting, storing and handling such
. plant, equipment or materials shall be deemed to be included in the rates
- or lump 'sum prices entered in the priced Bill of Quantrtres for the items
o for whrch ptant equrpment or materrafs are requwed .

SAFETY HEALTH CONIROL AND SECURlTY o

General

“ . The Contractor shall be responsrb!e for alf safely, health controls and

“*security and shall submlt to the Engmeer detalls of the organlsatron and

regu!at(ons for these purposes

P 1. ’162 Safety Precauuons Lo

' ""1 1621 General

_The Contractor shall comply wrth any safety mstructton glven by the -
. Englneetr In the performance of the Works, the Contractor shall exercise -
~ every reasonable precaution to protect from i mjury persons or propeity. The -
. Contractor shatl erect and maintain all necessary temporary fencing, -

~ - barricades, ~ barriers, signs and Ilghts and provide fire: alarm, fire

- extinguishing and fire fighting services at strategic points on the Site and =
“adequate ventilation, lighting and safe working conditions for his workmen - . _
engaged in the performance of the Works. The Contractor shall adopt and -~
enforce such rules and regulations as may be necessary and desirable in .- -
. the work and in its supewlsron Safety measures shaII mclude but shall not -

o be lrmrted to those measwes mentroned ln thls clause

1 16 2 2 Safety Offlcer

The Contractor shall constantly emptoy durrng the progress of the Works an

: '_ employee qualified in safety, and familiar with the type of work being -+

. . performed, whose assignment shall include initiation- of measures for the -
protectron of heatth and the preventlon of accrdents and who shall see, by
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. personal inspection, that all safety rules and regulations are enforced. The
Contractor shall hold regularly scheduled safely meetings at least once each
month with his Engineers, supervisors and foremen and, when directed, with
the Engineer. The Contractor shall keep the Engineer advised as to when
these meetings are to be held and shall provrde the Engineer with a copy of
the proposed agenda

1.16.2.3 Temporary Fencing

- The Contractor shall erect, ‘maintain and remove surtabte and approved
temporary fencing to enclose such areas of the Permanent Works and areas
- of land occupied by the Contractor within the Site as may be necessary to
- implement his obligations under the Contract in approved manner. Where
any temporary fence has to be erected alongside a road, footpath, or other
public thoroughfare, it shall be of the typé required by and shall be erected

‘ to the satrsfaction of the Government authonty concemed : o

R 1624 nghtlng

" In the event of nrght work berng carrred out the Contractor shaII provrde
sufficient Irghtrng to ensure that in alf places where work is in progress :

'(i) .. safe workrng condrtrons are provrded for the Contractors personne! '
. and the Engineer, - N

. (ii) "~ the Works can be constructed in complete comptrance wrth the '-
S Contract and .
(iii) ‘a comptete rnspectron of ali Works |n progress can be ‘made by the :
Engrneer _ ' : : Ao S :
b. Untess otherwise drrected by the Engrneer the minimum servrce

. illuminance on ground or working surfaces to be provided for the various
s operatrons or work areas shali be as tabuiated betow ' '

T ILLUMINANCE o o
OPERATION OR AREA ) Desrgn Vaiue |- Minjimum
: - | Measured
1 ) Ve
Building Constr'uction srte Tl s |
Concrete placing . o100 e ol 80
SRR Malntenanceshops and Sy 300 200
i Auxrilary Buﬂdlngs B N IR

' ,:cl.':_AII mo'wng equrpment or plant used durrng night operatrons shail be
o equlpped wrth sufficrent I|ghts and refieciors _

Coede Not less than fourteen (14) days before the start of any nlght operatrons
1 the Contractor shall submit to the Enginger his proposals for lighting in
- the areas in which he proposes to work at night. The Contractor shall
o0 modify the proposats if directed and shall not begin operatrons at night '
L _'untrl the proposats for tightmg have been approved L :



e. The submtssmn to or approval by the Englneer of the Contractors
- proposals for lighting shall not relieve the Contractor of any of his
hab:tltles or obhgattons under the Contract : G

11625 Srgns -

“a. The Contractor shall prowde all necessary S|gns for the Works These
shatt include, but not be limited to

e _standard road srgns
o -warnmg srgns
e 'Vdanger signs;
 « control signs;
"."_"isafety signs; and :
'.; . _dlrectron signs. -

b Wordlng on all srgns shatl be in the Indones:an and Engtlsh tanguages _
The size, colour, lettering and:location: of all signs will be subject to -
. approvat and altention shall be pald to lnternatlonal system of S|gns

¢ The Contractor shall maintain all srgns placed by hlmsetf as well as
. those placed by the Emptoyer ' : : :

“ood. i the Engmeer considers that the system of srgns prowded by the

. Contractor is inadequate to ensure safety, or unsalisfactory in other

.- ... respects, the Contractor shall add to, amend, or otherW|se change the
o 'system to the sattsfactlon of the Englneer o

1. 16 2 6 Other Safety Measures

a When working in the vrctnlty of etectrlcal eqmpment and in the mterest of S
safely and security, the Contractor shall complete the erection of any

safely fencing around electrical and mechanical equipment by the time
that the said apparatus is connected to any electrical supply '

b. Use of Lasers The use of Iasers on the Site shall be done W|th due

~ regard to eye hazard and all personne] working on the 51te shall be S

S _warned accordrngty _ )
" "¢ Safely instructions - Within sixty (60) days of recetv:ng the Letter of -

Acceptance, the Conlractor shall, at his own cost, supply and issue to - . o

his employees, those of his subcontractors and the Englneer. in English,

- Bahasa Indonesia and in other tanguages used by his employees at the

. Site, a booklet containing safety regulations based on good practice. The

- bookiet shall be pocket size and issued to each person émployed at the =~ :

* Site. Proof copies of the booklet shall be submilted to the Engineer for
approval before printing and amendments shall be made to the booklet

- to his entire satisfaclion. The Contractor shall issue the booklet

" immediately after printing as required by this ctause and ensure that ail

- employees are fully conversant with the mstructlons ‘Safety instructions -

_shall deal with all safety mctudlng but not Ilmlted to the foltowmg ttems'
__where relevant to the Works : SRR BT Ll

O protectrve clothlng, headgear and footwear : fEf e

= (i} " use of Ilftlng eqmpment
(i'it) _:' earthmovmg -
o (iv) . formwork and reinforcement erectlon
R 681 28
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{v) concreting;
(vi)  routine for accidents or fires; and

; (viy '.yatchman. warning notices and barriers
(viii) 'etectricaf safely . | |

The Contractors shall allow for ten (10) booklets in the Engllsh language
for the use of the Englneer

“d. Accident Report - The Contractor shall promptly report to the Engmeer
-in a form to be prescribed, all accidents involving death or serious injury
to staff or workmen, and shall furnish monthly reports of all accidents to
staff or workmen mvolvmg loss of time, gwlng such lnformatron as may
be drrected :

: 1 16 2 7 Provrsron of Safety Eqmpment

All persons employed on the Works are to be provrded with safety
“equipment appropriate to the tasks upon which the are engaged such as
helmets and safety equipment shall be compulsory as deemed necessary by
the Englneer o

1 16. 2 8 Payment

o Separate payment will not be made for complyrng wrth the provrsrons of this
- Clause and all costs shall be deemed to be included in the rates and lump
osum pnces entered in the prlced Bill of Quantetles ,

__'1 16. 3 Samtary Arrangements _:_ B
1, 16.3. 1 Scope ofWork

% a The Contractor shatl keep the Sste in a clean and hyglemc condrtlon and
- shall provide and maintain sanitary conveniences for use of the persons
. employed in the Works to the extent, in the manner and at such places
. as approved by the Engineer and by any Government health authority
concerned. All persons connected wrth the Works shall be enjomed to

use these conveniences. - :

- b. The Contractor shall |nsta!l operate and malntaln an adequate treatment
. process for dlsposat of sewage from all temporary buildings |ncludrng '
houses, offices, camps, etc., to be constructed by the Contractor, and
. from all temporary toilet facrlltles at the Site. Sewage shall be disposed

of in a hygienic manner. The Contractor shall post notices and take such =

S ‘other necessary precaulions as may be necessary to keep the Site -
... clean. The sewage treatment plant shall be subsequently remove upon :
e completron of the Contract ' : ; S

11632 Payment _ R L
- Separate payment wnf not be made for complylng wrth the requrrements of 3

j this Clause and all costs shall be deemed to be included in the item in the -
pnced Blll of Quantrtles for Contractors Srte Offrce and Faclhtres -



1.16.4 Fuel Storage

1.16.4.1 General

. a. The Contractor shall make arrangement for the transportation, storage

and handling of fuels in a safe manner to protect the public in

_ accordance with the taws and secunty regulatrons of Republic of
 Indonesia. o )

b. Above-ground gaSotine and ttqueﬁed petroleum gas st_orage tanks shall
~._not be Iocated within 1,000 meters of any building.

'.11642 Payment - . . . B r
. Separate payment will not be made for complyrng with the requirements of

this Clause and zall costs shall be deemed to be included in the item in the .

- priced Bill of Quantities for Contractor's Site Office and Facilities.
M. 16. 5 Fire Prevention e

71 1651 Generat

The Contractor shatl take every precautron to prevent fire occurnng on or '

about the Site. The Contractor shall comply with the laws and regulations of

.. the appropriate Government authority relating to fires and shall provide fire

.'g_‘f_fghtrng equipment, which the Engineer considers to be suitable and
. adequate, ready to use in all structures, buildings or the works under

- construction, including his labour camps and ancillary buildings. The s

'~ Contractor shall mainlain such equipment and such additional fire fighting
~equipment as may be required, in good workmg condrtron until the Works
. are accepted by the Employer ' :

""The Contractor shall extrngursh promptly any frre Whlch may oceur on the -

Site wherever the fire may originate. In this regard, he shall employ all
~ requisite equipment and manpower for fire fighting up to the limits of his

S equment and manpower empleyed at the Site rnctudlng the equrpment and h '

: manpower of hrs subcontractors

_1 16. 5 2 Payment

. Separale payment will not be made for complylng W|th the requrrements of |

" this Clause and all costs shall deemed to be included in the varrous rates
. and Iump sums entered in the pnced Bill of Quantutles ' .

1. ie 6 Ea'rthir'\g

: 1 16 61 General

AII applrance and facrl:tles whrch are posmbty subject to I|ghtnmg stnkes' L
shall be electrically grounded and the’ effectrveness of sueh groundlng shall o

be penodically checked by the Contractor

s 16‘ 6 2 Payment

_ Separate payment wrll not be made for comptyrng wuth the requrrements of
_, this Clause and all costs shall deemed to be included in the various lump :

sums and rates entered in the pnced Biit of Quantltres .

L : GS“I- 30 .: o



1.16.7 Medrcal and Health Servrces

1 16 7 1 General

a. The Contractor shall provrde a person qualrfred in f rst aid at all working
hours on the Site.

b. The Contractor shall provide a first aid unit on the Site for trealment of

-~ casuallies in conformily with the redquirements of all duly constituted
medical and health authorities. The Contractor shall provide such first

. aid units and shall responsible for and bear all costs in connection with

~ the first aid services including removal by ambulance of injured or sick
) employees to hosprtal in Semarang or other places.

| c. The Contractor shall provrde first aid senrlces for the t:mployers and
o Engrneers staff workmg on the Site, )

1 16. 7 2 Payment

s Separate payment will not be made for medlcal and health facrlmes provided
by the Contractor for his employees, for his- subcontractors and the
Employer's and Engineer's staff, as required by this clause, and all costs

shall deemed to be included in the vanous rates and lump sums entered in

the priced Bill of Quantrtles

: 1168 Secunty ; |

1 16 8. 1 Responsubrlrty of the Contractor _
: a The Employer will specrfy overall securrty requrrements for the pro;ect

“"and the Contractor shall' perform to such requirements  and be
. responsible for “such actlon of hrs personnel in respect of such

- requirements.

E b. The Contractor shall be responsrbte for the secunty of the Works and the :

~al Site and shall provide and maintain continuously and adequate -
security force to fulfil these obligations. The dulies of the Contractor’s
security force shall include, but not be limited to, maintenance of order
~on the Site, provision of all lighting, fencing, guards, flagmen, all other -

7 measures necessary for the. protection of the Works within the Site, all

2 material delivered to the Site, the public, and all persons employed in

. connection with the Works, continuously throughout working and non-
~ working periods, :ncludrng nrghts Sundays and holrday, for the duratron
: ofthe Contract R : A

| 11682 Payment

- a. " Separate payment wrll not be made for the provrstons of secunty

147

1474 '
P ':.Reference pornts have been eslabltshed on the Srte by the Ernployer as

- services and all costs shall be deemed to be included in the various

o rates and lump sum prrces entered in the prroed Bill of Quantitles ':

SURVEY AND MEASUREMENT OF THE WORKS &

Bench Mark and Reference Pomt

shown on the Drawrngs or as advised by the Engineer, The Contractor shall

- use the co-ordinates and elevations of such reference points in sefting out
~the Works. Any reference points damaged as the resull of action by. the )

S Contractor shall be replacecl by the Contractor at hIS own expense
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The Contractor may establish lemporary reference points for his own =

convenience bul each point shall be of a design and at a location approved
by the Engineer. Each point shall be accuratety retated to the points

'estabhshed by the Employer

147.2

.- out and in performing the measurement surveys:for record and payment
- purposes. The Contractor shall render all necessary assistance to the -
- Engineer and shall provrde as required for the use . of the Engineer, =
- sufficient quantrtles of pegs, poles, straight edges, staglngs mounds,
. templates, profiles, survey assistants, labourérs and transport for checklng

Responsrbrlrty for Setting Out

. The Contractor shall be solely responS|b!e for the correct settlng out of the |

Works and shall emptoy experrenced and qualrtred surveyors approved by
the Engineer. : o _

"The Contractor shall furnish a[t materrats labour and equrpment mcludrng '
* stakes, templates, patterns, platforms and special labour that may be :
. required by the Contractor in setting out any part of the Works. The

Contractor shall use survey equipment of the type and accuracy o permrt

- correct setling out and control of the Works

The Contractor’s obligations for surveyrng shall mctude the surveymg of the :
., original surface levels where works are to be performed. The method used_
. and spacing of cross-sections shatl be agreed by the Engrneer prror to '
- commencement of the survey. Gl - SRSNE .

" Before surveying the original surface tevels to be p!otted in the workmg o
- drawings as described in Clause 1.4.4, the Contractor shall give the

Engineer at least 7 days notice before commencing such survey in order
that the Engineer or his representatrve can witness and verify levels so

determined. The original surface Ievel determrned shatt be subject to the

Engmeer s approval

The Contractor shall co- operate with the Englneer in checklng the settrng

' the Contraclor S settrng out and measurement of the Works B

'1'.1’,.7".3

| :1.1%_.5

Survey Data and Calculattons

The Contractor shall submit all survey data rnformatron catcutatlons results e

and records to the Engmeer as soon as they are avartabte

Payment

Payment for surveyrng shalt be made at the tump sum entered rn the prrced
Bill of Quantities. Monthly progress payments shall be made 1n proportron to -

~ the progress of the Work.

1148
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" be directed by the Engineer. The design of the drsptay and the supportrng e

OTHER]TEMS

Informatlon Board

The Contractor shatt provrde a free~standrng board for the purpose of
providing information about the project to the public. The board shall be not -

less than 2 m x 1.5 m. The information to be displayed and the location shall

o a structure sha!l be subject to the Engineer s approvat



1.18.2 Secur'ities and Insurance -

1 18 2.1 Performance Security and Advance Payment Secunty

The Contractor shall furnish an Advance Payment Security and a
. Performance Security and in accordance with Clause 52 of the Conditions of
Contract to ensure the refund of the Advance Payment and for the due
performance of the Contract respectwety

1.48.2.2 Insurance

The Contractor shall effect certain insurances relaling to the Contract in

-accordance with Clause 13 of the Conditions of Contract. In handling

~ compensation to workmen under the above Clauses, the Contractor shall

- arrange that any compensation amount determined shall be paid without

-+ delay by the Contractor to the workmen entitled to such compensation

- Irrespective of the time for payment of |nsured amount from the insurance
company to the Contractor R S S

'-1 18, 2 3 Payment

Separate payment wrll not be made for complylng wrth thrs Ctause and the
- Conditions of Contract and all costs shall be deemed to be included in the
rates and tump sums for the various |tems entered in the pnced Bill of

N 'Quantrtres G e S :

1 13 3 Audrts by the Employer

1. 1831 Genetal

~The Emptoyer shaII be entrtted at his’ dtscretlon to- conduct audrts as
necessary for his OWn rnvestrgatron in connectlon with : o

a Cost incurred in relation to any compensatlon event as provrded in
~ - clause 44 of the Conditions of Conlract; : )

" b. Cost mcurred in the ‘event of termlnatron of the contract as provrded in
. Clause 59 or 63 of the Condttlons of Contracl; and SRR,

c. .Any other costs that the Contractor may claim to the Employer whlch .
are not specifi caliy covered by the terms of the Contract. Sl

| i_‘,1 1832 Records R

- The’ Contractor rs obtlgated to keep accurate and up to date acoounts end
records concernmg the above |tems e 4 -

o _1 18 33’ Payment

Separate payment wrll not be made tor complymg wrth the requrrements of
this Clause and all costs shall be deemed to be included in the rates and
tump sums entered in the pnced Bill of Quantrtres T

. 1 184 quuidated Damages S et T LI LT DR

L 1 18 4 1 Amount of Ltqmdated Damages

If the Conlractor should fail to comptete the Works by the lntended
~ Completion Date as defined in Clause 1.1 of the Conditions of Contract, the .-
" Contractor shall pay to the Employer Irqurdated damages pursuant to clause

49 of the Condltrons of Contract , e . : :

S GSt 33



1.18.4.2 Maximum Damages

The maximum amount of liquidated damages payable or allowable to the
Employer will be trmrted to the percentage of the fi nal Contract Pnce stated
in the Contract Data

1.18.4.3 Other Rtghts of the Employer e
- Nothing contained in this Clause shall prejudtce or affect any other nghts of
the Employer under the Contract ' :

BRR 18 5 Monthly Statement

’_1 18.5.1 ‘General

S The Contractor shalt submtt a. monthty statement in accordance with the
- requirements of Clause 42 of the Conditions of Contract. The monthly
['statement shall be accompanied by copies of all survey notes, records of

- measurements and calculation which the Engineer has directed to be

. prepared by the Contractor in support of the amounts clatmed for the R

g clalmed for the work executed

';1 18 2 Payment R S o
' Al costs assocrated w:th the submtssron of the monthly statement shall be

o deemed to be included in the rates and tump sum prices entered in the

prtced Bill of Quanhttes

1'.18.6 Hours and Days of Workmg SRR Lo .
- . Before commencement of work on the Contract the Contractor shall notlfy

© i the Engineer, in wiiting, of the days; hours and of the number of shifts that
he proposes to work and shall give at least 48 hours notice to the Engineer

of any changes 16 such hours of working andfor number of shtfts that may -

be necessary durmg the currency ofthe Contract R

.' 1 18.7 PreVentton ofWater Pollutlon

1 18 7. 1 Scope

- The Contractor's construction actlwttes sha!l be pen‘ormed by methods that_ _
. prevent entrance or accidental spillage of solid matter, contaminants, debris -

- and other objecttonable pollutants and wastes into streams flowing or dry
water courses and underground water sources. Such poltutants and wastes
. include but not restricted to refuse, garbage cement, concrete, sewage
effiuent, industrial waste, oil and other petroleum products, The Contractor

“shall submit his plan showing the location and design of the water po!lut|0n o '

- preventton systems and factttttes to the Englne*3r f°’ 3ppr oval

11872 Payment B P I "f; i—-,;ia;

: Separate payment wrll not be made for comptytng W|th the provrsrons of thls
- Clause, and the costs shall be deemed to be’ included in the rates and Iump RN

sum pnces entered in the prtced Btll of Quantttles

. Gs 7:‘3'4' S




1.19

1.19.1

" MEASUREMENT AND PAYMENT (GENERAL)

General

The method of measurement shall be in accordance with the methods and
procedures stipulated in the particular clauses and as set forth herein.

The various unit rates and lump sums for each work item entered in the
priced Bill of Quantities shall be deemed to have included full ‘compensation
for supplying all materials, labour, equipment consisting of owning, operatron
and repair costs, and other expenses necessary to complete the work in
accordance with the Drawings, the Specifications, the instructions of the
Engineer and compltance with all other obllgatlons including rectification of

" defects as requrred under the Contract.

" 4.19.2

Toterance for Measurement

- This clause explains the tolerance for measunng the drmensrons of the work
. and the method of calculation of the quanttty of the work compteted ln the
- following categones _ y

- (1) Category - 1(I1nearmetres m)

-~ The work item shall be measured to the second demmal place of amelre
" and be approved by the Engrneer at every work stage on an rnspectron e

. 'sheet

The amount ot payment wrtl be determmed by multlplymg the measured

_ !ength by the untt rate and then rounding the resu!t to the nearest lnteger :

The followmg items are to be |nctuded in thls category

s Drain Pipe, PVC Plpe Dla 100 mm
: - E)tpansmn Jomt AR U

- @ Category 2 (square metres m ) _
' The work item shall be measured to the second decrmal place of a square

" metre by multiplying the two dimensions, measured to two decimal places,

~ . and rounded off, and approved by the Engtneer at every work stage onan -
j rnspectton sheet. . ' :

" The amount of payment wrll be determlned by multlplyrng the measured

e area by the unlt rate and then roundlng the result to the nearest mteger

B '_ The following |tem is to be mcluded in thls category

Cleanng and Grubbmg

' (3) Category 3 (cubrc metres rn3)

-~ “The work item” shalt be measured to the: second demmat place of a ClelC '
- metre by multlplylng the three dimensions, meastired to two decimal places
- of a metre; and rounded off and approved oy the Engmeer at every work

stage on an lnspectron Sheet

" The amount of payment wr!l be determlned by muttlplymg the measured'- o

: votume by the unit rate and then roundlng the result to the nearest lnteger

The foIIow:ng |tems are to be mctuded in thrs category

o 37 Concrete Type B mcludlng Formwork

Concrete Type C-1 lnctudlng Formwdrk |
Levetlmg Concrete Type E i

GSt 35 o



 Stripping of Topsoil =+ -

Excavation
Backfilling

. Embankment
Wet Stone Masonry

- Wet Stone Masonry Reconstructron ,
Stone Block Reconstructlon

* & & @ o & ®

o) Category -4 (Lump Sum ltem)

- " The method of measurement and payment shall be as set out in the
- respeclive payment clause for each of the followrng ltems for whlch payment
- is by lump sum. _ _ -

+« Mobitization and Demobrlrzatron

e Establishment

; Drawrngs RREET N
- Administration Burldmg
" Staff House 1
Staff Houses 2- 1 to 2-4
~Mushola *:
External Works -~ S
Demohllon of Exrstrng Gate S

) Category 5 (mass)
a) {Mass in kg) N o , L :
The work item shall be measured to the second declmat ptace of a metre :

and multiplied by the approved mass per metre at every work stage onan - .

mspectron sheet.

The amount of payment wrlt be determrned by multrptyrng the calculated

'__quantrty by the unit rate and then roundrng the result lo the nearest |nteger -

- The followrng rtems are to be mctuded in thrs category
e Deformed Rernforcrng Bars o '

Hand Ralt _

'_ b) (Mass in tonne Note 1 tonne = 1000 kg mass)

The mass shall be determmed by reference to delivery notes from the .
- specialised supplier, duly approved by the Engmeer or his representatrve to

' the accuracy of the third dec:mal place of a tonne (1 kg)

S The amount of payment will be determlned by muttrptyrng the approved :
S quantlty by the unit rate and then roundlng the resutt to the nearest rnteger e

CThe f°"0W|r19 ltem 1s to be mctuded in thrs category S
Asphaltlc Concrete h B AN g
(6) | Categorv S(Number{No })

- The work rtem shatl be measured to the exact number of rlems mstatled and |

approved by the Engmeer at every work stage onan Inspectron Sheet.

The amount of payment will be determrned by multrp!ymg the number by the _i i -

~unit rate and then roundrng the result to the nearest mteger LI

GS1 36
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The following items are to be included in this category :

o Elastormeric Bearing Pad
e  Weep Hole, Dia 50 mm

Calegory — 6 (month)
Refer to clause GS 1.9.3
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SEGCTION TS 1. PREPARATORY WORKS

GENERAL

This section of the Technical Specrflcalron covers the preparatory works to
be carried out by the Contractor for the Goa Kreo Bridge site works.

The work comprises clearing and grubbing.

CLEARING AND GRUBBING -

Scope

The work shall con3|st of felling, cutlmg into manageable Iengths grubbmg
of stumps and roots, removal of all timber, leaves and debris from the sile
and the demolition and removal of existing concrete and masonry structures.
The material shall be drsposed of, off-sile, in a manner approved of by the
Englneer S

" Where directed by the Englneer the holes resulllng from grubblng

operations shall be filled with approved materials which shall be placed and
compacted to lhe same densrty as the adjommg soil. o

' MEASUREMENT AND PAYMENT

Measurement shall be made of the area cleared and grubbed to lhe' S
Englneer s approval. : . :

Payment | will be made at the unit rate entered in the prlced Bril of Quantmes' _

- which includes the entire cost of completing the work including matenals S
tabour, equipment, transportahon disposal of matenals cleanlng up and all .

assoc:ated costs. e
Calegorles of work to be paid under thls c!ause are as foIIows S

Description. Unit of Measurement :

2

Clearing and Grubbihg - : N m

LTSt
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244 e T
- _Thé Contractor shall acqualnt hrmsetf wrth alt avaltabte data regardtng

 SECTION TS 2. EARTHWORKS

'GENERAL

This section of the Technlcal Specd catron «covers the general and speclf C

requrrements ofearthworks -

Character of Strata o

- earthworks and the character of strata and materials to be excavated and

E used as filtlng He shatt satrsfy himself as to :

. _the general crrcumstances at the Srte of the Works

:). any obstructlons thereon

e the surface of the ground .

+ possible subsrdence of soft ground

¢ poor materials
. possm]hty of ﬂoods .

- " his’ obhgatlons for drversron and care of water under ctause 1 13 of the -

’ 'Generat Specrt’cat(on

:? _' ishpprng clay

~ e running sand i

e gravel and boulders o

e - springs, subsorl and river water Ioose or sotrd rock and stones '_

e trees brushwood trmber and debns

. obstructlons of any kind and materral of whatever nature

Rates entered in the Bill of Quantrlres shatl reﬂect the Contractors own

assessment of risk and influence that these matters may have on his costs

o and no subsequent adJustments shalt be made to rates for any reason o

2142 el |
: :AII earthworks shall be carned out to the dlmensrons Irnes and Ievets as

Earthworks to Drmensrons Llnes and Levets -

. " shown on the Drawmgs or to such other dimensions, Iines and levels as

_ " "may ordered by the Engineer. Diménsions and lines, which are based on or . . -

,_,"_,',_retated to. ground, levels, shatl be referred to the Englneer before o
commencmg earthworks at any locatton R S . :

Method of Excavatton S, Sl __ o
- The Contraclor - shall carry out excavatron in whatever matenal may be -
~ encountered and by any method of combination of methods he consrders N
. most suitable subject to any restnctlons herein. : . :

. ',;_!The Contractor shali gtVe due consrderatlon to the matters in. clause TS

A (Character of Strala), clause GS 1.13 (Diversion and Care of Water) of =
- the General Specificalion, location and access to soﬂ drsposal areas f i and

L stock pile areas and aII other relevant factors R

:,rszfr?“
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©2.1.5

2.16

Unsurtab!e Materla!s

Excavated materials whrch in the opmron of the Englneer do not meet
required Specifications for fill, embankment or backfill shall not be used for
such purpose and shall be transported to spoil dumps or _s_tockpiles.

Transportatlon of Excavated Matenat

The transportation of excavated matenal to fll embankment backfi illing or
stockplte site or disposal of excess or unsuitable materials shall be carried

_outin accordance with the approved schedule of earthworks operations. The
- Contractor shall transport material by the most appropriate route between

excavation and placement or disposal areas. Proteclive measures shall be

‘made and malntalned throughout for the safely of 0peratrons both on-site _

and off-site. -

~ When hauhng is done off—srte Ioads shall be trrmmed to prevent spltlage
‘Wet materials to be hauled shall be dried suffi iciently prior to loading to
- prevent spillage by leaking. Any damage or unsightly appearance on the
surface of any road caused by the Conlractor's hauhng operatlon shall be
' relnstated by the Conlraotor at hls own eXpense K :

: Drsposal of Excavated Matenals Sl N L
~ Excavated malerial ‘which, in the oplmon of the Englneer is surtable for use -

in fifling backfill may be transported diréctly to its final posrt[on stock prled

- or placed as otherwise approved by the Engineér.

. Unsuitable soil or surplus excavated materials shall be dlsposed of in
" approved disposal areas as directed by the Engineér. The Contractor shall
- trim and grade sporl lips to prof tes herghts and levels approved by the o
: Englneer ' _ .

2.2

2.2.1

2929 ENE B . ) .
© 7 Stipping of topsotl shall be to the depth and ¢ area I|m|ts ShOWn on the S
o drawings or as directed by the Engineer. All lopsoil stripped, except thatas - -

- may be used or saved in accordance with the Engineer's order, shall be

- disposed of in the manner described for soil unfit for relise in clause 2.1.6.
~ The minimum depth of topsoil stripping shall bé 250 mm unless otherwrse -

' specrfed on the Drawrngs or directed bythe Englneer R S

2.3

234

STRIPPING TOF_'SOIL -

General

- Stripping topsorl shall consust of the removal of all organrc materlals such as :
sod, topsoil and roofs from areas where ealth frII or embankment are to be o
~ constructed. SR . S Lo

Method of Execution

; .EXCAVATiON_ e

General

- This. ctause refers to all excavatron (mcludrng structural eXCavatlon) to be_ L
— carned out under the Contract and sha[l be read in conjunchon wnth clause B

Ts2e2
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_ The Contractor shall carry out all excavation in whatever material may be

encountered in accordance with these Specifications, Drawings and any

 directions of the Engineer. The Conlractor shall provide and operate all
- necessary excavaling, liting, hauling, transport and other equipment to deal

" with any type of material encountered. Excavation for the various works

* shall be carried out to such widths, lengths, depths and profiles as shown on

~~ the Drawings, or to such other drmensrons as  may be ordered by the

; ,Englneer in wntrng N _ _
" Where necessary the srdes ot alt excavatrons sha!l be property shored up

and supported with strutting and planking, and the sides shall be close

7 sheeted where necessary to prevent the entry of running sand, mud and the

like. Sheet piling shall be used where srte constramts preclude the use

- - '__struttrng and planklng

232 _ P :
- Where any over-excavalion occurs for whatever reason or cause, untess as
- aresult of the Engineer’s direction, the Contractor shall, at his own expense,

~ When any excavatron has been completed and tnmmed the Englneer shall
‘be informed so that he may make a formal inspection. No excavation shall
“be backfilled or covered with concrete until it has been inspected and the
Contractor has been authorrsed to proceed. '

Exoavatlon Beyond True Llne

. make good those excavatrons to the reqtrlred line and level with :

- '1) approved materral and in such manner as the Engineer may drrect where

the excavatron is other than for concrete work or

. ':'-2) concrete of the same grade as that to be used in the true excavated

233

_ - shape, unless drrected otherwrse by the Engrneer where the excavatlon
1s for concrete work . e :

:Structural Excavatlon

.- Except where otherwise shown on the Drawrngs or drrected by the Engrneer
- Structural Excavation shall compnse excavatlon assocrated wilh the
- _construction of structures SRR

Except where olherwise shown on the Drawmgs or drrected by the Engineer

~.. the Contractor shall perform struclural excavatron to one of the two relevant

o typlcat profi iles described below.

‘-'"' "_71) “Where soil conditions do not require shormg, the srde stope shall be at

1.0 unit veértical to 1.0 unit horizontal with a horizontal clearance at the
~underside of the proposed footmg to the start of the excavatron stope of
500 mm. el . . _

7 2) ' .Where shorrng is necessary owrng to constrrcted workrng area, the need

" to prevent the entry of running sand or. mud, shoring or sheet piling shall

" 'be placed such that there is a horizontal clearance of 1000 mm between
;. the undersroe of the proposed footrng and the inner face of the shorrng :

e iThe base and side stopes of excavation agalnst whlch concrele is to placed

e ‘shall be finished accurately to the dimensions shown on the Drawings or

-+ prescribed by the Engineer and the surface $0 prepared shall be thoroughly
-+ compacted with suitable equrpment to obtain a salisfactory foundation. if at
s any point the natural foundatron malerial is disturbed during the excavation

" process or otherwrse it shall be compacted in place to obtain a satisfactory -

“foundation, or it shall be removed and replaced with approved compacted
I materrats or concrete aII the Contractors eXpense ' -

TS2 3
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: FILL

General S

" The work descnbed in this clause shall con5|st of the furmshmg of necessary

" materials and selecting, stockpiling and blending if required, transporting,

S _ placing , spreading, adjustment of moisture content, compaction, shaping

-and dorng incidental items of work to construct the finished fill to the lines,
grades and proflles as shown on the drawmgs or as drrected by the .

S Engineer.

. The Contractor shall make due allowance for consolldatton and settlement

whether compaction is specified or not, such that the levels, widths and

" dimensions of the finished surfaces at the end of the Defects tiability Period

| LAl fltlmg and embankments ‘shall be constructed to the lines and levels -
shown on the Drawmgs or estabhshed by the Engtneer SR

242
" The Contractor shall ‘submit to the Engineer for approval, samples and .

. grading analyses (as applicable) of all materrals proposed to be used for the -
_ various types of fill as specrfred below. a .

: shall not be Iess than the levels and dlmensxon shown on the Drawrngs

; Materials

- Materials to be used for the varlous types of fills shalt conform to the
____requlrements specified herein or as approved by the Engtneer e

.:".Earth Fill for Embankmenl and Backﬂll Lo o

o Material to be used shall be extracted and selected from excavated material - _'
-~ and shall not contain roots, turf or ¢lod exceeding 75 mm’ |n S|ze or orgamc =
_matter of any kind and shall be approved by the Englneer -

"Generally matenal shall not be used unless permrtted by the Englneer' '

where

”""'l) its 60% particle snze is less than four trmes tts 10% parttcle srze '
_ 2) it contatns less than 8% passmg 0. 075 mm test sieve.

B Gravel

- Gravel shall conSISt of hard durable stone which w:ll not break dOWn or
deteriorate in service and shall be  ¢lean and free from clay or other -
. deleterious materials. Unless otherwise specified or directed, gravel shall be

. . natural gravel or crushed. stone with grading, by weight, determined in

L accordance with AASHTO test methods conformmg to the gradmg shown in -

the foltowrng table

" Sieve Size | - Percentage Passmg
- 2inch (50 mm) - - i" ?" - 100
~¥inch @7 mm) | 95-100
- 3Minch (19mm) .-+ | 50 100
A2ieh (2mm) o g -
TT3Binch (Bmm) | 15 56
T ONe4 e
TTTNeB T T T e
o No200- - ] 03

sz

O



243

Placing, Compaction and Moisture Content of Fi!ting -
This clause relates to the earth fill used in backtrtl and embankment as

- shown on the drawings.

Fill material shall not be placed when in the opinion of the Engineer,
satisfactory results cannot be achieved due to heavy rain or other adverse
conditions.

Fill shall be spread and cdmpacted in approximatety horizontal Iayers of

.. uniform moisture content and uniform compacted thickness not exceeding

+ 300 mm (or to lesser thickness as specified elsewhere). Filling, operations

- shall be such as to ensure that materials will be blended sufficiently to

" achieve the highest practlcabte dry density, and stability. Where the surface
- of any layer of filling is too dry or too smooth to bond properly with the next
~layer of material, it shall be moistened andfor scarified in an approved
- manner to provide a satlsfactory bondlng surface before the next layer is -

placed.

 The moisture content of fi Illng shall be carefully control[ed erther by natura!

drying or wetting with a fine spray, to achieve optimum values Fill material

~ shall be compacted to a density of not less than 0% maximum standard dry .

density determined in accordance with AASHTO T 99. For portions of

- embankment upon which road pavements are to be constructed the upper

300 mm of fill material directly below the road pavement shall be compacted
- at oplimurm moisture content to a compaction of 90% maximum standard dry

- densily in accordance with AASHTO T 99 for the full width of the roadway.
- Where practical, as determined by the Engineer, moistening of the material

244 -
" - Filling shall not be placed on any portron of embankment foundatlon untii

** such foundation has been cleared, stripped of topsoil, suitably prepared and
_has béen approved by the Engineer. Tesls pits, trenches and cavilies

shall be performed at the site of stockpiles but such moistening shall be -

. supplemented by fine spraylng at the time. of compaction, if necessary.

Where moisture content is _beyond the optlmum range, the operation shall

" not proceed except with the specific approval of the Engineer, until the
_material has been condlteoned by wettlng or drylng to achleve a molsture
' content in the requrred range. : . :

“All compactron equment shall be apprOVed by the Englneer in wntlng

before commencement of any ﬁillng operat(ons

Preparatlon of Surface under Embankment

- resulting from the removal of unsound foundation materials or for mspectlon
. of sub-surface condrtions sha!l be filed with selected materials. : '

" Foundation matenal which does not have a densxty in the undisturbed * -

condition as specified for the fill mateiial to ‘be- placed upon it shall be

" moistened and compacted to specrf ted dry density or shall be removed, filled - '

o '_and compacted or shall be treated in a manner as dlrected by the Englneer

7 Filling ad;acent to structures “shall be ptaced and compacted to avold .
- damage 'to such struétures. ‘Compaction adjacent to structures shall be .
. carried out by hand or-wilh suitable hand- -operated equrpment in: honzontal_

Frlllng Adjacent to Structures g

R ; K Iayers not exceedrng 150 mm thlckness after compactron BRSO

S Unless otherwise specmed of permltted by the Engineer, ﬁlnng shall not be
... : placed and compacted adjacent to concrete untlt at teast fourteen (14) days .

o ) __after the placmg of the concrete

T82-5 I
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24.7

. Tests on materrals foruseasfi llrng shall be performed by the Contractor and
- shall * enable determination of - soil - characteristics, suitability, dry
_ density/moisture content relationships and the like. A formal report of all
tests shall be prepared by the Conlractor and approved by the Engineer.
Tests shall be performed by the Contractor prior to commencement of
~ earthworks, and every time soil characteristics change. Tests to be
- performed shall be directed by the Engineer and may mcluoe but not be

Embankment Construction

Filling for embankment construction shall mean completron of all fi ilfing
constructed in accordance with the requirements of clause 2.4.3 and to the
lines, levels and proﬁles shown on the Drawings or as directed by the

" Engineer.

Sorl Tests

limited to the followmg

,a) Compactlon (AMSHTO T 99) (Dry Densrty)
_b) Particle size drstrrbutron o

- <) Specrfc gravnly

- d) Moisture content o

e)_'Plastrclrmlt o

) - Direct shear o

o _',Test results shall be submllted to the Engrneer for approval

C Field moisture content tests of compacted filling shall be made on each Iayer o |

and ata frequency of one test for every. 200 m2

_ ”"'.-'The Contract or shall prepare a sorl test programme in conjunctron wrth hrs

248

~ earthworks operatlon schedule and submit rt to the Engmeer for approval
.. For gravel only particle srze dlslnbutron tests are requrred : '

Backfill _ _ : . _ -
Backfillcomprislng approved materials complying with the specification for -

. filling provided in clause 2.4.2, shall be placed and compacted adjacent
. slructures as shown on the Drawings or as directed by the Engrneer

Prior to commencement of backfilling adjacent to structures the area shall =

©  bé cleared of all formwork and other temporary works. Compactron shall be

- carried out by hand or with suitable hand operated equipment so as to
achieve specified compaction without damage to- structures. Backfiling - o
- material shall be wetted or allowed to dry in order achreve optrmum morsture A

Py content for compactron -

o I_ Unless otherwise specifi ed or permrtted by the Engrneer backflllmg shall not .
- be placed and compacted adjacent to concrete untll at least fourteen (14) .

_ Backfrllrng shall be placed and compacled in contrnuous horrzontal layers of S
. not more than 150 mm compacted thickness. Unless otherwise specified,
backfilling shall be compacled to 90% of the maximum _dry density as .

determmed in the laboratory compactron test referred toi in clause TS 2.4. 7

days after the placing of concrete.

. 'Compaclron of backfrllmg materral placed above burred concrete however .
- shall not be peimitted to be carried out wrth vrbratrng eqmpment exoept wrlh
~ the prior approval of the Englneer ER , A

TS? e _'
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7{'-_2".5‘.3'.1 S .
St Measurement of the volume of embankment shall be made of the actual

. MEASUREMENT AND PAYMENT

- Stnpprng of Topsou

Measurernent shall be made of the voluine of topson stnpped in accordance
with the requirements of clause TS 2.2 of the Technical Specification. No
measurement shall be made of stnppmg in excess of 260 mm unless

authonsed by the Engineer. o
' Payment shall be made at the rate entered in the priced Bill of Quantities

and shall include the entire cost of completing the work including materials,
labour, equipment, tr_anspo_rtation and any other associated costs.

,_ Categories of work to be paid under this clause are as follows: -

252

Descnpt:on | Unitof Measurement

3

Stnpptng ofTopSoll '_ m*

_Excavat:on RN

Measurement of the volume excavatton wﬂt be made usmg the average end

N area method or other rethod approved by lhe Engrneer

o Measurement for payment shall not be made of over-excavatton beyond the

Ilnes levels and prof Ies shown on the drawmgs :

o Pavrnent shall be made at the rate entered in the Bil of Quanttttes and shall
- include the entire cost of comptetlng the excavation from the approved -

original surface levels down fo the lines, levels and profiles shown on the

- drawings including matenals labour. equipment, transportation and any -
. other associated cosls. _ L :

_ Payment shat[ be deemed to mctude allowance for the cost of.

1. excavation through any matenal and to any depth

__ 2.'tr|mmmg to the correct profltes lines and levels as shown in the

- Drawings

‘ L 3 separatrng ‘and setttng aside those excavated malerials suitable for re-

“use for other purposes and transportlng to spoil those materials
unsuitable for re-use - - y :

4._- 'transportlng excavated matenats to sporl dlsposat areas or stockplles

5. preparatlon otearmg and clearrng up spoil dlsposal areas after

completlon to the satrsfactlon of the Englneer

- Categones of work to be patd under this clause are as follows:

253

DeSCription N - __ * Unit of Measurement

iEﬁ(cavation N mt

.Fitl

Embankment

" volume in cubic meters as determined by the measurement taken before -
o and after filing operation. No measurement and payment shall be made for
unauthorrsed f Itlng outstde the lines shown on the Drawmgs _

T82 7



Payment shall include the cost of quarrying (in case of borrow), sorting,
grading, handling, hauling, placing, watering, levelling, compacling and
testing of the materials of in-place fill. Payment shall also include cost of
preparation for surface and trimming of slopes and all labour materrals and

_equrpment necessary to complete the work

- _Categones of work to be paid under this clause are as follows

2.5.3;2

Description =~ “Unit of Measurement

3

Embankm'ent" S R e ':- . B m

Backf il S : : :
Measurement shall be made of the volume of the backfrll Measurement W|l| ‘

" not be made of the volume of backfilling of structural excavation beyond the

fimits described in clause 2324 of the Technzcal Specrt” catron

' Payment wrll be made at the rate entered in the Bill of Quantltres and shall

include the entire cost of compleling the work including material, labour _
equipment, transportatron and any other assocrated costs. ' N '

o Categones of WOrk to be paid under thrs claUSe are as fol!ows

. Descnption Lo Unrt of Measurement
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SRR | Cement morlar shall be composed of one part of cement to one part of fine

3.

SECTION TS 3. CONCRETE WORK

GENERAL

Scope

© This section of the Techmcat Specrﬁcatron covers the generat and specific

requirements of concrete. It relates to the concrete in the Goa Kreo Bridge,

'_the Dam Management Comptes and aII other parts of the Works Whlch
. contain concrete , _

This section partrcu!arly covers the supply and mrxrng of matenats the

-. : _ forming, placing, curing and finishing of the concrete, the quality of concrete
" required, and the supply. handtrng and placrng of steel relnforcement for

concrete

Special requrrements for concrete with respect to prestressed precast or
other types of concrete are specrtred in the relevant sectlons of the :

Technrcat Specrfrcatron

V_lk_Des'Gription of _chncr_ete', Mort_ar_and_Grout s .',. IR

Concrete . L . o , _
S Concrete shall be composed of water cement flne aggregate and coarse _

aggregate and of any. admrxture that may be specrf ied or. consented fo by - |
the Engrneer : : :

o 'The consrstency is to be 1n accordance wrth Clause 3. 252

Testlng is to be wrtnessed by the Englneer untess othermse drrected by the

" Enginéer. -

Cement Mortars

: aggregate by volume, or such other proportions as shall be directed by the

. Engineer, or as shown on the Drawings but not exceeding three parts by

; .‘,'vo!ume of fine aggregate to one part of cement mixed with water SO that the
_water—cement ratio does not exceed 0.45 by weight. . ‘ :

 Stiff cément mortar shall be as above, bul with a water- cement ratio not -
o ekceedrng 0.35, or toa conS|stency consenled to by the Englneer ' ' :

Dry pack cement mortar shalt be as above but wrth water just suffrctent to
_ensure full hydratlon of cement : ‘ :

T MiX proportrons for mortar for wet stone masonry are specrﬁed in the.
N technrcal specrﬂcatlon for wet stone masonry in thas specrfrcatlon

3123

Grout RS

_»"Grout for sealrng prestressrng tendon ducts of other purposes shall be s

' 3 composed of cement, fine aggregale, water and admixtures as consented to

- - or directed by the Engineer. The proportlon of fine aggregate in the mix shalt =~ '
' be as detérmined by the Engineer, who may direct that it be omitted =

- altogether. The admixtures may be expanding and/or flow promoting agents.
. If aluminium powder is used as an expanding agent, the proportion shall be

| fty parts per million of the cement by werght and the powder shatl be mrxed o

TS3 1



with ground pumrce stone and/or dry cement prior to addlng to the cement
dry. The proportion and colour of the pumice used shall be as consented to
by the Engineer and shall ensure that accurate and uniform mixing with the
cement is obtained.

The water-cement retlo shall be between 0.40 and 050 by vireignt When
used for sealing ducts in prestressed concrete, the grout shall be mixed to
the stiffest consistency that can be forced through the ducls at as pressure

. - consented to by the Engmeer generally not more than 700 kPa (7 kg/lcm?).

. Grout for seatmg ducts shall not be fed to the grout pump untlt the whole
" batch is thoroughty mixed. The grout shall be free of |umps and shall be

strained, using a suitable filter.

‘Where non-shrink grout is specified for use the Contractor shall submit

" technical data of the partrcular product proposed to be used for the

313

‘ Engrneers revrew and approval.

'Ctasses of Concrete

- 'The class or strength grade of concrete used in each part of the Works shall B N -
~ be that called for on the Drawrngs or ordered by the Engrneer E

4Where not shown on the Drawrngs or ordered by the Engrneer the use of -

each class of concrele shall be as shown in Table 3.1. Attention is drawn to

. the alternative notation for concrete class. The upper designation C1, D etc.
refers to the notation shown on the drawing and in the Bill of Quantities - _
“whilst the lower designation (K250 etc) refers to the notation used * .

. throughout tnrs specrfrcatlon and the Indonesian Concrete Code o

Table 3 1 Classes of Concrete

S 28day o M_ax.Srze L e
Class of | Compressive '~ | = of A "l-icstion :
Concrete | = Strength | Aggregate E pp S
o MPa - kgifem® | =~ mm SR
A 50 500 e Prestressed concrete piles -
CKBO0 e e e from commercial suppliers
A2 ) 40 400 | 25 Prestressed concrete for
K400 oo | bridge beamsand < . ;-
B T T e prestressed concrete piles
A3 3.~ 350 .| .25  |Presiressed concrete slabs,
K350 | - o precast concrete plles _
B |25 250 | 25 Remforced concrete bndge
- K250 SR R BRI beams I
SoCh | 226 225 25 General use for relnforced
[ Cc2 | 225 225 15 Secondary concrete for -
K225 f oo oo Lo | blockouts. B
oD 7S TS o 400 Ptarn concrete for structures
B "_12’.'5_ o 71'25 o2 Plainﬁ 'concr'ete for tevelti_ng

R R A R T S B A A T T B T e
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| “"The concrete shall cons|st of a mlxture of cement f ne aggregate coarse

The class of concrete is defined as the Characteristic Strength at 28 days as

_ defined in the Indonesian Concrete Code, (PBI 71), for samples tested in

accordance with the requrrements of AASHTO T 22 (ASTM C 39) using

' standard cubes of 150 rm.

Arr entralned is not reqwred unless called for in the Drawmgs

_ Strength Requrrements :
- The mean compressive strength of the concrete shall be determmed on the

* specimens obtained in prepared in accordance with AASHTO T 141 (ASTM

C 172) and AASHTO T 23 (ASTM C 31). Test specimens made and cured in

_the ‘laboratory shall conform to AASHTO T 126 (ASTM C 192). The

compression test shall be performed on specimens according to

' specrﬁcatlon AASHTO T22

-The Characteristic Strength of the various classes of concrete, - an
- accordance with the Indonesian Concrete Code (PB! 71), is obtained as

defined as belng the strength below Wthh only 5 percent of specrmens fall

o for a minimum of 20 specimens tested.

| '_ The mean compresswe strength of concrete after 28 days shall be equal to -
. or greater than the sum of the relevant Characteristic Strengths, as shown in

Table 3. 2 plus the strength margln as defined in Clause 3.2.1.2 below, while

o :,_‘_the mean compressive strength at 7 (seven) days shall, unless other\vlse 3
" shown on the Drawrngs or directed by the Engineer, be 75 % (seventy five -
. percent) of the prescrtbed values at 28 (twenty elght) days '

- : Tab.’e 3. 2- Strength Requrrements

S h(1) Cube of 15 cm 5|ze - : : : (2) Cylmder of 15x30 cm size

32.1 -_,.'-er Deslgn R

Classésof | Characterrshc Strength at 28 days (kglcm }

_._,‘99?1“'@‘?; Cube‘“ R Cyllnderm
TURaco TR | T
R3O0 | @0 T . 290
K25 | @5 |0 dss
TRiTs T T e T Aas
ELSE N ,*12:5 [ I TV

| SUPPLY AND DELIVERY OF CONCRETE

General

T _'aggregate and water

: The concrele ‘may also contam admlxtures wnere these have been‘.'
;--rconsentedtobythe Englneer : AT : .

Target Strength

AR The concrete mix shall be desrgned for a target strength in excess of the o
_"_specrf ed Characterrstlc Strength The target strength shall be selected .

TS3 3
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Target Strength S -
The concrete mix shall be designed for a target strength in excess of the

~ specified Characteristic Strength. The target strength shall be selected

having regard to the degree of quality control which the Contractor can
expect over the materials and handling of concrete in the field.

For water cured concrete the target slrength shall not be Iess lhan T, where
' . Fe=T-164s
and Fc is the spec1f ed Charactenst;c Strenglh at 28 days and is the

. standard deviation as defined below.

For other methods sf curmg the Contractor shall Submlt the method of -

o ca[culatlon of T.

3.2.1-.3

Standard Dewatlon = S O T L T
For classes of concrete with the Characlenstlc Strengths less than or equal

" to 35 MPa (350 kg/cm?) the estimated standard deviation of the compressive

slrenglhs of the concrete produced shall not be less than 4.5 MPa (45

o kglcm ) nor greater lhan 8.5 MPa (85 kglcm ).

. For classes of concrete with the Characteristic Strengths above 35 MPa
(350 kglcm ) the estimated standard deviation of the compressive strengths

- " of the concrete produced shall not be Iess than 25 MPa (250 kglcmz) nor - o
greater lhan 5.0 MPa (50 kglcm ).

" The Contractor shall nomlnate the larget strenglh for the Englneers'

......

;. plant used and shall. allow for Vanablhty of materials, batchmg, mixing,

sampling and delivery operations. The target strength nominated shall take -
" into account that the characteristic 'minimum compressive strength of -

. concrete is based on the testing of samples taken at the point of use. Table
- 3.3 may be used as an mmat gu:de in the determlnatlon of the estlmated

Table33-—lmt:al Estimate of Standard Deviation N S ,
. Margin by which target

'standard dewahon s

' Estimated Standards 1 A
: : i Devlallon (MPa) (kgh:m } :32:5318 )((:'l‘le’il()i S?;g‘j';:f}%’)
S Standard of |- :
o Job Con?,fm | Fe < 35 [ Fe <35 | Fe < 35 ] Fe < 35
| @50 (350 (350 (350
- o {MPa} kg,om,) (MParkgm,) (Mpa}'kg'ml’) (MPa}-kg,mq
Weigh batching of all materials, - - o
ggregale moisture and siump - - S S o S TS
ecks, uniform materials, very good| Exceltent | . : pg : ) A
- methods of ransport and placement | (automated 3'_5_4'5 (_35' 25 35 (25 .6'0.‘7'5.‘ 4'0“560 (40“
nd complete freedom from - controf) . 49) DA 35) (60-75) - 60) )
- konlamination of the concrele, - E S R e . P
: cons[anl supemsmn e .
.. Meigh batching of all ma!enal s!ump B R S _
" phecked, occasionalchangesin 0 |0 S| T s -
oroduction and sluip, good methods Very Good 45-55 (45-. 35 50 (35 7'5_._9'0 (7_5' 69 8800 (59'
" of kansport andplacmgand regu!ar I A 50) CLA )
L superwswn B A TR _
Meigh batching ofall malerials or RN BEEE R o
volume batching of aggregates plus | .. D e e EER - e T .
© - pllowanca for moisture bulking, . ~ Fair . 55 ;55 (5_“5' Nol Applicable 9’9 112200 {%0- Not Applicable
s !egularsupemsnon of mixing and B )__ O R R T RE ) L s
: r!acmg ofconcreie R : L R :
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in the design of a mix the Contractor shall take into account the slump
requrrements and the gradmg and maxrmum size of aggregates specified.

Proporttons of Mlx
i. ~ Design submitted by the Contractor

- The Contractor shall submit to the Engincer for his consent detalts of the

- concrete mix design, including the water-cement ratio proposed to be used

for each class of concrete. These details shall be supplied six (6) weeks in
advance of placing that parlicular class of concrete in the work so as to

_ permit strength test to be made from trial mixes. The trial mixes will be

carried out using samples of the materials submitted, and i in the proportions
proposed, by the Contractor. Alternalively the Engineer may request the

- Conlraclor to prepare, at the Conlractor's expense, a trial mix of each class

of concrete proposed to be used incorporating only such materials as have
been tested and their use consented to by the Engineer. The trial mixes
shall be made in the presence of the Enginéer or his representative usrng

| - the plant and the degree of qualily control proposed for the work Each mrx_

shall be tested for slump, workablllty and strength.

f the coarse aggregate of fine aggregate is composed of more than one

malerial of size of material the mix proporlions of each shall be specified -
separately. Samples of each type of material andfor each size of material

' “shall also be supptled by the Contractor as specmed in Clauses 3 2 2. 2 and

3223

: iThe Proportlons of the concrete mixes shall be desrgned by the Contractor

to satlsfy the specmed requrrements of strength grading and consrslency

- Unless othenwise specrf ed or consented to the Engineer, s!ump water
- cement ratio and cement content shall conform to the values in Table 3.3. -

e Table 3. 4- Properties of Concrete Mix .

Characteristic Mrnlmum

Mlnlmum

Maximum

" Strength (MPa) - Cement Water/Cemen Ma)rlmu“r’n
Class : : C . Slump
W - K ontent3) : tRatioby {mm) -
Ki2s . | 125 .00 260 . 060 100
Kizs | s | Tias 240 060 | . 100
K225 |~ 225 | 185 20 o0 | 100
| Ksso | 350 | 280 . | 860 | . 050 - -1 .10
K400 -S40 .
K500 .50 . i

*‘:-Note_ L R
o 1) {‘ompressrve strength based on 150 mm cube B

2) Compresswe strength based on 150 mm drameter x 300 rnm hlgh"

cyt:nder

Concrete to be paced under water shall havea mrnrmum cement content of
-;400kglcm3 ' : T e R ST SR A AL

o Slump wrll be determrned in accordance W|th Ctause 3 2 5. 2 , ::, |

. The maxlmum cement content ln any concrete mrxture shall not exceed 450 Lo

e kglm
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i, . Trral Mix Results

~ Prior to consent being given to a mix by the Contractor its compressive
~ slrength and shrinkage at 28 days will be checked from trial mixes.

A minimum of 20 Specimens shall be cast for the purpose of ascertalnlng
the compressive strength of the trial mix. . _

In the case of urgency or for mixes which contain specral admrxtures or are
stream cured the Engineer may give a provisional consent based on test at
- an earlier age than 28 days but tests at age 28 days shall be the basis of

- final consent.

- After the Engrneer has consented to the use of a certain mix design of a

" particular class of congrete this mix shall be used for the work. In the event
-+ of changes in either properties or sources of materials or in their relative
- proportions the Engineer may requure changes in the proportron “of the

o matenals and further testmg

i, _: . Control of Mix Dunng Contract

In order to determrne any need for mix adjustment the progress ‘of the work,
" a statistical check may be madé of the compressive strength of concrete,

.- using conseculive 28 days test resull representmg concrete placed in the B
... work, and makmg separate checks of each mix. .

_ For each separate class of concrete, the concrete mix and its method of
* - productions will  be conS|dered satrsfactory should the following -

requrrements be met

_i. - Not more than one specrmen from ‘a group of tWenty (20)
© " consecutive specimens shall have a compressive strength at 28 days

oo less than the Charactenstrc Strength for that class of concrete.

: i.i.' The average of compressrve strength at 28 day of any four (4).

consecutive specimen shall not be less than the Characleristic
~Strength for that class of concrete ptus 082 t|mes the standard
" deviation as defined below. R :

| i:ii. .The difference in the values of compresswe strength at 28 days .

belween the highest and lowest value of any four (4) consecutive
specrmen shall be less than 4.3 limes the standard devratron defmed
below. ' : : : :

The standard devratlon shatt be taken as the |n|t|al estlmate (Clause 32143
" refers) until 20 specimens from concrete in the structure have been tested.
At this stage the value of standard deviation shall be calculated from the
“result of the 20 strength tests this review process shall be repeated after -
~ every successive 20 test result and the requrrement i, n and m above'

applled succeedlng batches of concrete. -

n any case the standard deviation shall not exceed 8 5 MPa (85 kg!cm ) for :

. classes of concrete with Characteristic Strengths less than or equal to 35
" MPa (350 kgfcm?) or 5.0 MPa (50 kglem?) for classes of concrete wrth
Charactenstlc Strength above 35 MPa (350 kgfcm )-

Notwnhstandlng consent by the Engmeer to a proposed mrx the Contractor
- shall be: solely responsible for producrng concrete wrth satrsfres the

requrrements of this Specrtlcatron

| ' Should the Contraclor propose to place concrete by pumptng and the deS|gn S
. of a mix suitable for pumping requires cements additional to that specnﬁed
* " - above, the cost of the addltlonat cement shall be borne by the Contractor '

*,grsa<6_:7
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