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1.2.1

'SECTION TS 1. PREPARATORY WORKS -

: _GENERAL _
- This section of the Technlcal Specrtrcatron covers the preparatory works to

be carried out by the Contraclor .

' The work shall include, but not be limited to :

1. Coffering and Dewatering

2. Demolition Works

3. Cleanng of Garbage

COFFERING AND DEWATERING

General

-The Contractor shall provide | coffenng- and | deyyatering. ‘wherever it is
- required in accordance with his general obligations for diversion and care of
~ water as descnbed in clause 1 13 of the General Specrfrcatron

'The work shall lnclude the prowsron of all labour materral and equrpment for

the construction of coffer dams and other equipment required for dewatering

- the areas to be protected from water durrng the course of therr conslructron

o | The Contractor sha!t submlt to the Engrneer for hrs approvat three copies of
Drawings , showing his proposed method of cofferdam construction and of

the type and number of units of dewalering equipment to be used.

~Construction shall not commence until the Engineer's approval has been
~ given. Such approval shall not relieve the Contractor of his cbligations for

~ - the adequacy of the cot‘ferdam or of the sufflmency of the dewalering

equrpment

o The Drawmgs showmg the Contractors proposats for cofferdams shall be

B consistent with the Constructron Plan descnbed in Clause 153 of the

- 'General Specmcatlon M

122 |
' (‘offerdams shall be constructed in accordance wrth the design approved by

Method of Constructron TR

the Engineer. Where sheeting is used it shall be carried well below the
. bottom of footings and shall be well braced and shall be as water-tight as

- practicable. The clearance belween the inner face of coffer dams and the
- outer face of permanent works to be constructed shall be 600 mm in order to
o allow suﬁrcrent space for formwork, access and pumprng equrpment '

: _ Cofferdams whlch move out of position due to any cause dunng the course

of the work so as to endanger the permanent works or to reduce the

... clearance specified above shalt be corrected at the sole expense of the
' _-'Contractor L :

_'_‘Cofferdams shall be constructed so as to protect green concrete ‘against
 “'damage from the effects of rising river level and to prevenl damage to
+ foundations of the permanent works damage caused by erosion. Struts or

" : bracee shall not be shalt not extend o any part of the permanent works

TS11
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without the approval of the Engineer. Following completion of the portions of
the permanent works under the protection of the coffering works, the
cofferdams shall be removed in such a manner as not to disturb or damage
the finished work.

The removal of cofferdams shall include the excavation aﬂnd' d-is'posal of all
temporary earth fill used as part of cofferdams and the complete
rernstatement of the area to the approval of the Engrneer

Dewatering

Pumping for the inside of any coffered area'shatl be done in such a manner
as to preclude the possibility of damage fo the permanent works and, in

- particular, the carrying away of concrete materlals

No pumping shall be carrled out durlng the ptacrng of concrete or for a
period of 24 hours thereafter unless it is done from a su&tabte sump,

' separated from the concrete work by a water-trght wall.

DEMOL!TON WORKS |

General . _ L o _
The work conS|sts of the complete demohtron and removal of exrstrng

masonry revetments which are required to be removed for the purposes of

R constructlng the permanent Works

‘ Demolltron shati mclude the demohtlon of the entrre structures down to and

" including its foundatrons un!ess otherwrse lnstructed |n wntlng by the

132

" ”_Prtor to commencement of demolltron the _Engineer shall direct the -

Englneer N
Method of Executron .

Contractor which, material, if any, shall be regarded as salvageable.
Following such directive, all salvageable materials shall remain the property

- of the Employer or other private owners as advised by the Engineer and
- shall be transported and stacked at locations as directed by the Engineer

 Structures to demolrshed shall be broken into units of suﬁlcrently sma!l size

$0 as to be safely handted and removed from the site.

~ . Road pavements shall be broken by hand or by mechan:cal equ:pment into

units of suﬁrcuently small S|ze S0 3s to be safely hand!ed and removed from

the S|te

AII non- combustlbte matenats sha!l be transported to a dumping site
‘ approved by the anrneer then spread and buned to the approval of the

Englneer a

Any combustlble matenat shall be remOVed from the srte and bumt

" Demolltron of the e:ostmg pumpmg stahons shal] not be commenced until

the provision of alternative pumping facilities as described in’ clause GS

~..1.5.3.2 of the General Specification- have been complied with and the

- Engineer has mformed the Contractor in wntmg, that such demohtron may

commence.

T81-2
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1.4.1

142

. CLEARING OF GARBAGE

General _
The work consists of the complete removal from the Site and disposal of

‘accumulated garbage from areas of the Slte where Works are to be carried

out.

'Met'hod of Execulio’n'

Garbage shall be loaded onto trucks and - hauled to garbage d|sposa|

' - facilities administered by the local authorilies for disposal. -

15

~16.1

' Fees levied by the Iocal aulhonlles for dlsposmg of garbage at managed

land fill sites or waste tips shall be borne by the Contractor.

' RELOCATION OF EXISTING UTILITIES

Scope

_ Six poles supportlng overhead electrlc cables along the South Side of the
North Ring Road are Iocaled in an area where conslructlon work is to take
, place o ‘ :

» - The Contractor is requlred to arrange the relocallon of the poles and the

overhead eleclrlc cables clear of lhe Works

The work shall be arranged in close llalson with the Engrneer and the
.. Indonesian eleclric company which owns and operales the cables, PLN,
- wh;ch shall perform all of the work _ . S

152

The Contractor shall pay all of the costs charged by PLN lor performmg the
work and any other assocrated costs.

. Method of Executlon

The extenl of the Works shall be set out and those poles which are to be
relocated determined. This shall be done as soon as practicable after award

" of contracl in order to aVOId delaymg |rnplementat|on of the Works

‘The contractor shaII Iialse wnth PLN and the Engmeer |n order lo ensure
-_tlmely and correot relocatton of the serwces

fThe contractor shall keep accurate records of the relocaled servrces and
plol their !ocallons on as- bwll drawmgs ' e

1.6

161

MEASUREMENT AND PAYMENT

Coﬁenng and Dewatenng i - _
' Payment shall be made for each system of cofferdam for the dewalerlng of

the enclosed area wilhin, and the subsequent removal of the cofferdam and

' all assomated equment to the approval of the l:ngmeer

LTS1-3
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163

Payment of each of the lump sums for coffering and dewatering shall be as
foliows:

* 40%on complelion of lhe cofferdam

e 30 % on complelron of all dewaterrng followrng completron of the
permanent works protected by the cofferdam

* 30%on the complete removal of lhe cofferdam to lhe approval of the
Enginéer S

" Payment for coffering and dewatering shallrrnclt‘rde the entire cost of

completing the work including materials, labour, equrpment transportation

- and all other associated costs.

Categories of work to be paid under lhrs clause are as follows:

Description - -~ .. Unit of M_easurement

Coffering and Dewalering , LS.

,';_Demohlron Works |

Demolrlron of Existing Revelments

Payment shall be made for each section of existing revetments dernolished
in accordance with clause TS 1.3 of the Technical Specification, to the
approval of the Engineer. Payment shall be made in accordance with the

~ lump sums for the various seclions of existing revetments to be demolished B
~entered in the priced Bill of Quantities which shall include the entire cost of

completing the work including materials, labour, equipment, hauling to

- disposal area, spreadmg and handling material at disposal area and ali olher .
' assocrated costs. o :

' Work to be paid under thrs clause is as follows

Description ' Unit of Measurement
Demolition of Existing Revetment o f, | L | LS.
, Clearmg of Garbage

Payment shall be made for areas to be cleared of garbage in accordance )

wilh clause TS 14 of the Techmcal Specrfrcalron lo the approval of lhe
Engineer. :

Paymenl shall be made in accordance wrlh the Iump sums enlered in lhe '

priced Bill of Quantities which shall include the entire cost of completing the

work including materials, labour, equipment, hauling to approved garbage

disposal area, payment of dumprng fees all olher assoclaled cosls

Work to be paid under this clause is as follows

Description .. - UnllofMeasurement

|ClearingofGarbage " < | o Ls.

TS1-4



1.6.4

Relocation of Existing Utilities

Payment shall be made for the relocation of ulilities carried out in
accordance with clause TS 1.5 of the Technical Specification to the approval
of the Engineer.

Payment shall be made in accordance with the lump sum entered in the
priced Bill of Quantities which shall include the entire cost of completing the
work including materials, labour, equipment, payment of fees to the ulility
authority for performing the work all other associated costs.

Work to be paid under this clause is as follows:

Description Unit of Measurement

Relo_cétion 'of Existing Ulilities b L.S.

TS1-5
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SECTION TS 2. EARTHWORKS

'GENERAL_

This section of the Technrcal Specmcatlon covers the generat and specific
requirements of earthworks.

Character of Strata

,The Contractor shall acqualnt hrmse[f wrth all avartable data regarding
- earthworks and the character of slrala and materials to be excavated and
) used as flltng He shalt satrsfy hlmsetf as to

e the general c1rcumstances at the Srte of the Works

e ‘.'any obstructrons thereon '

o the form of rrverbeds and banks _

o the ftow of water in the river and channels o
e ". 'the surface of the ground -
e possrble subsrdence ot soft ground E

. poor materrats

N 'possmrlliy of ﬂoods

e his obligations for dlversmn and care of water under clause 1.13 of the
General Specrfrcatton SRS S L -

e sltpprng ctay

. runnlng sand

| .. gravet and bou!ders |

e prmg's subsoil and rrverwater loose or solid rock and stones

o e trees brushwood trmber and debrrs PR

. | obstructlons of any krnd and materlal of whatever nature

Rates entered in the Bill of Quantrtres shatt reﬂect the Contractors own
.- assessment of risk and influence that these matters may have on his cosis
- and no subsequent adjustments shall be made to r_ates for any reason.

2.1.2

Earthworks to Drmensnons Llnes and LeVets

AII earthworks shall be carrred out to the dlmensrons lines and Ievets as

- shown on the Drawmgs or to such othér dimensions, lines and levels as

... . may ordered by the Engineer. Dimensions and lines, which are based on or

SURN related to ground levels, shall be referred to the Engineer before
R _'commencrng earthworks at any tocatron : :

R For the purpose of the SpeC|frcatron the term orlgmal surface tevel shall refer
a—_--to the ground or the rrver bed surtace before the start of earthworks in

T82 1



2.1.3

214

215

216 o R |
| * Excavated matenal whrch in the op:nron of the Englneer is suntable for use

“.in filling, embankment or backfill may be transported- directly to its final
= posrtron stock prted or ptaced as othemnse approved by the Englneer o

accordance wrth the provrsrons prowded for m clause 1.17 in the General
Specification. - o

The Contractor shall be completely and solely responsible for selting out the
works and establishing an adequate number of bench marks and reference

points. Surveys to be performed by the Contractor are descrlbed in clause
--1.17 of the General Specification. ' :

Method of Excavalion

The Contractor shall carry out excavation in whatever materralgmay be
encountered and by any method or combination of methods he considers

- most surtable subject to any restnctrons hereln

The Contractor shall glve due consrderatlon to the matters in clause TS
1.1.1 (Character of Strata), clause GS 1.13 (Diversion and Care of Water) of
the General Specification, location and access to soil dlsposal areas fill and
stock pile areas and all other relevant factors. '

Unsuitable Materlals

Excavated materials whrch in the oprnron of the Engmeer do not meet
required Specifications for fill, embankment or backfill shall not be used for
such purpose and shall be transported to sp01t dumps or stockplles

All spoil excavated from the bed of the Semarang and Asin Rrvers is

deemed as being unsuitable for other purposes and shall be regarded as .
contaminated soil which is to be treated as descrlbed elsewhere in this

specmcatron '

_ Transportatlon of Excavated Matenal

" The transportatlon of excavated materral to fil embankment backfilling or
stockpile site or disposal of excess or unsuitable materials shall be carried -

out in accordance with the approved schedule of earthworks operations. The
Contractor shall transport material by the most appropriate route between
excavalion and placement or disposal areas using, as far as praclical,
access and haul reads within the site in order to minimise disruption to the
population in the vicinity of the Works. Protective' measures shall be made

When haunng' is done off sile .asas’ shall be trimmied to '5re\)énr spillage.

Wet materials to be hauled shall be dried sufficiently prior to loading to

- . prevent spillage by leaking. ‘Any damage or unsighlly appearance on the

surface of any road caused by the Contractor's haullng operatlon shall be
relnstated by the Contractor at hrs own expense ,

Drsposal of Excavated Materrals .

Unsuitable soil or surplus excavated materrals shal[ be d:sposed of in

- approved disposal areas as directed by the Engineer. The Contractor shall
“trim-and grade spoil tips to profiles, heights and levels approved by the
: Englneer He shall also malntam “without mterruptron the flow of water

TSZ 2

and marntarned throughout for the safety of operatrons both on-site and off- ;
-site. S o . '
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23.11 _
o : The work covered by this clause relates to the excavatlon of the lmproved

2.2

2.2.1

2272

courses affected by tips and comply with any other arrangement at the site
existing between the Engineer and any other parties involved.

The reqmrement for treatment of contaminated soil in spoil disposal areas
specified below is to be read in conjuncllon wnth this clause B

STRIPPING TOPSOIL

General

Stripping topsoil shall consist of the removal of all organic materials such as
sod, topsoil and roots from areas where earth fill or embankment are to be

- constructed.

‘Method of Execution | _
* Stripping of topsoil shall be to the depth and area limits shown on the

- drawings or as directed by the Engineer. All topsoil stripped, except that as
- may be used or saved in accordance with the Engineer's order, shall be
disposed of in the manner described for soil unfit for reuse in clause 2.1.6.

The minimum depth of topsoil stripping shall be 250 mm un!ess olhewse

. specufled on the Drawmgs or directed by the Engmeer :

2.3

230

EXCAVATION
Chanhel Excavatiqn L

General

~‘waterway channels of the Semarang River, the Asm River and the relocated

: porllon of the Semarang River.

o For the purposes of thls Conlract the followmg arbltrary deflnlllon shall
“apply:

Excavahon Below Waler Level

ThlS sub category of channel excavatlon shal! mean excavatlon camed out
m the exusllng channel of the Semarang Rwer SRR

' 'Common Channel Excavatlon

. This sub- -category of channel excavatlon sha!l mean excavatlon carried out

|n the relocaled portlon of the Semarang Rlver and in the Asin Rwer

R The Contractor shall carry out all channel excavation in whatever matenal )
*may be encountered in accordance with these Spedificalions, the Drawings

and any direclions of the Engineer. The Contractor shall provide and

- operate all necessary excavating, lifting, 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 Drawmgs or to such olher dlmensmns as may be
LN ordered by the Englneer in wrmng S e

S T$2-3



2.3.1.2

Trimming Tolerances

Excavated surfaces shall be trimmed to the lines and grades as shown in
the Drawings or to other lines and grades as may be directed by the
Engineer. Cross- seclions on completion of excavation in waterway
channels shall conform to the following tolerances :

a) Over-excavalion of the depth of the low water channel -~ | 500 mm
'ﬁb) Under-excavation of the depth of the low water channel . ) N-".
¢} Over- excavatron of the width of the river channel B | 500 mm
d) Under-excavatron of the widlh of the river channel Nit
mé") Deviation of the shoulders of low and high water channels Nil
- towards the channel centreline o . o
ﬁ-f) Deviation ofu ‘l—he shoulders of low and hlgh water channe!s_ ‘ 500 mm
- away from channel centreline R :
- g) Over—excavauon of bed of the high water channet .. . | 200 mm
'j h) Under—excavalron of the bed of the high water chaunnel o Nil

Note that the above tolerances shall not apply when channe! dimensions are

' specrfred to struclures such as revelments or gate structures

2.3.1.3

Excavalron Beyond True Line

- The waterway channels shall be cut to the Ilnes and level as shown in the

Drawings and to the tolerances stated in clause 2.3.1. 2 above

' For all parts of the walerway channels, with the exceptron of the low water

channel, any over-excavation, for whatever reason and cause, unless as a

" result of the Engineer’s direclion, the Contractor shall, at his own expense,

make good lhe excavation to the required line and level with approved

. material and in such a manner as the Engineer may approve. Where over-
- excavation is not detrimental to river fiow and not unsightly, the Engineer

2314

' The Englneer wil carry out rnspecllon of work progress and measurement of

“may, at his sole discretion, waiver the requrrement for makrng good such

over-excavation.

lnspeolron and Survey

The Contractor shall measure work in progress by means of appropnate
survey methods and in the presence of the Engmeer or his representatrve

" work completed assisted by the Contractor who shall provide boats,

~boatmen, labourers, materrals and all other items necessary for the

B Engmeers use.

232

2321 °

(_)ommon Expavati_on'andS_truciuralr Excavation

General

- carried out under the Contract and shall be read in conjunction with clause

2.1,

TS2-4

This clause refers to arl common exoavalron and struetura! exeavatron to be
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. 2;3.2.4 '
£ " Except where otherwise shown on *the Drawmgs or directed bY the Engineer,

The Contractor shall carry out all common- and structural excavation in
whatever material may be encountered in accordance with these

- Specifications, Drawings and any directions of the Engineer. The Contractor

shall provide and operate all necessary excavating, lifting, 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 dimensions
o as may be ordered by the Englneer in writing.

Where necessary the srdes of all excavatlons shal! be properly shored up

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

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

like. Sheet piling shall be used where site constraints preclude the use

- strutting and planking.

When any excavation has been completed and trrmmed the Engineer shall

"be informed so that he may make a formal inspection. No excavation shall

be backfilled or covered with concrete until it has been rnspected and the

P Contractor has been authorrseo to proceed

: 2"_3'.2.2

Excavatmn Beyond True Lme

Where any over- excavatron occurs for whateVer reason or cause unless as
a result of the Engineer's direction, the Contractor shall, at his own expense,
make good those excavatrons to the requrred fine and Ievel with :

'1) approved matena! and in such manner as the Englneer may direct 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 :

2323

E ‘_ shape, unless dlrected otherwrse by the Englneer where the excavation

Cis for concrete work, -

Common Excavatron
Common excavation shall mean any excavatlon works “other than that

' . covered by Clause 2.3.1 (Channel Excavatron) Clause 2 3. 2 4 (Structural
Excavatron) - _ : _

Structural Excavatron

“ . Structural  Excavation shall comprise excavation associated with the
_construction structures including, but not limited to, culverts, protection
- works, revetments, gabions, retaining walls, and any other works where the
Engrneer determines that Structural Excavatron is appropnate '

o Except where otherwise shown on the Drawmgs or drrected by the Engineer
"~ the Contractor shall perform structural excavatlon to one of the two relevant
e typlcat proﬂtes descnbed below. - - RN

T _1) . T Where sorl condrtrons do not requrre shorrng, the srde stope shalt be

. at 1.0 unit vertical to 1.0 unit horizontal with a horizontal clearance -
““at the underside ‘of the proposed footrng to the start of the
: '_excavatron stope of 500 mm Bk

2) - Where shonng is necessary owrng to constncted workrng area, the_

. need to prevent the entry of -running sand or mud or where it is

LT82- 5



mandatory requirement (refer to GS 1.5.3-.2.1)), shoring or sheet

piting shall be placed such that there is a horizontal clearance of

1000 mm between the underside of the proposed footrng and the
' rnner face of the shormg - :

. The base and srde slopes ‘of excavation agalnst which concrete is to placed
- shall be finished accurately to the dimensions shown on the Drawings or

- foundation, or it shall be removed and replaced with approved compacted

233

2334

.- disposal area and treated by means of cement stablhsatron as descnbed :

prescribed by the Engineer and the surface so prepared shall be thoroughly
compacted with suitable equipment to obtain a satisfactory foundation. If at
any point the natural foundation material is disturbed during the excavation
process or otherwise, it shall be compacted in place to obtain a satisfactory

materials or concrete , all the (‘ontractor s expense

-Treatment ot Comamrnated SOIl

Generat

Sedtments in the Semarang River and the Asin Rrver are known to contain
contaminants which include heavy metals. Thus all material excavated from
the Semarang River and from the Asin River shall be hauled to a soil

: betow -

2332

Method of Treatment of Contamrnated Sorl . ,
Sorl to be treated shatl be spread in umtorm tayer not exceedlng ?00 mm

: wrthm a spoﬂ dtsposal area.

i -,The soil shall be altowed to dry untll the morsture content has lowered

sufficiently such the soil has enough strength to support pedestnan weight.
The morsture content and Iayer depth shalt be determrned

The amount of ordrnary Portland cement to grve a 7% cement content (per

unit dry weight of soil) shall be calcutated using the parameters of soil _
density, moisture content and depth of layer. The requrred rate of cement_ .

shall be expressed as 1 bag per catculated area.

' Cement bags shall be tald out accordmg to the catculated spacrng

When the actual bag. spacmg has been approved by the Engmeer or his

- representalive, bags shall be opened and cement spread unrformty over the
~. surface of the sort layer to be stabrlrsed e :

Cement shat[ be thoroughty mrxed thh the sorl by means of a multr disc
plough which has an effeclive working width of not less than 25 m. The .
number of passes of the plough required to achieve thorough mixing shall
" be directed by the Englneer fetlowrng observatron of the frrst stabrlrsrng

i operatlon

. The elapsed time between the spreadrng of cement and comptetron of

“+ mixing shall not exceed 2 hours to ensure that that thorough dlspersal of .

- cement has been achreved before hydratron of the cement has occurred

To ensure that mlxrng can be achleved W|th|n the above trme I|m|t the' -
* Contraclor shall limit the size of any area belng treated to that whtch can be e

adequatety handled by his mrxrng equrpment
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2.4

2.4.1

The above procedure shall be repeated for successive layers to the extent
and depth practicable. The surface of the final layer of treated soil shall be
level and uniforr.

. Alternative m'eth'od‘s of treatment by cemeht élabilisation may be proposed

by the Contractor for the Engineer's approval. Any alternative proposal shall
ensure that a verifiable 7% cemenl content (per unit dry weight of soil),
uniformly mixed with the contaminated soil, is achieved.

FILL

General _ - _
The work described in this clause shall consist of the furnishing of necessary

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

placing , spreading, adjustment of moisture content, compaction, shaping
and doing incidental items of work to construct the finished fill to the lines,
grades and profiles as shown on the drawings or as directed by the

.. Engineer.

" The Conlractor shall make due allowance for consolidation and seltlement

whether compaction is specified or not, such that the levels, widths and
dimensions of the finished surfaces at the end of the Defects Liability Period
shall not be less than the levels and dimension shown on the Drawings. '

Al filing and embankments shall be constructed to 'the_ lines and levels

" shown on the Drawings or established by the Engineer.

242

Materials to be used for the various lypes of fills shall conform to the
- requirements specified herein or as approved by the Engineer.

Materials -~

The Contr_athr_ shall submit to the Engineer for approval, samples and
grading analyses (as applicable) of all materials proposed to be used for the

. various types of fill as_specified below.

Earth Fill for Embankment, and Backfill with Selected Soil

" Malerial to be used shall be extracted and selected from excavated material
- including that from common excavalion, structural gxcavation or channel

excavation (but excluding contaminated soil) and shall not contain roots, turf

- or clod exceeding 75 mm in size or organic matler of any kind and shall be
approved by the Engineer. e '

Generally material shall not be used, unless permitted by the Engineer,

. where:

' ‘1') its '6_0% 'pariicle size IS ig:ss than 'fqur;t'in.ies'irts 10% pérticié size.

1 2) it qbntains less than 8% péssin_g 00?5 mm teét sieve.

" Gravel

" Gravel for use in grévél bedding or gra.v'e_l .backf-illr s;héll consist of hard .
" durable stone which will not break down or déteriorate in service and shall

. be clean and free from clay or other deleterious materials. Unless otherwise

" specified or directed, gravel shall be natural gravel or crushed stone with

L Ts2-7



grading, by weight, determined in accordance with AASHTO test methods,

: conformmg to the grading shown in the followung table:

Siove Size Percentage Passing
S 2inch | .o 100
L 1%inch 485400
. 3f4inch a "~ 50-100
112 inch -
318 inch 1 155
No 4 026
No8 - | .. 05
" No200 - | - 03

.'Cobbleu.__ |

- Cobble shall consrst of hard durable natural or crushed stone Whlch will not

break down or deteriorate in service with particle size belween 75 mm and

~ 300 mm or as directed by the Engineer and shall be clean and free from
‘ organlc or olher deletenous matenal ' S -

: 'Sand

7 Sand for sand beddlng and sand backfill shall be hard clean free of clay
and mud and shall be well graded within following limits: :

~ Sieve Size B Percentage Passing -
. 9s2mm -] 100
476mm - 95100
2.36mm o " 80 - 100
i48mm .l . 50-85
600mm . | - 25-60
0mm .. . 10-30
150mm | 5-15
075mm i .. . .1-10
_Fﬁ&slure Content , I '—L'ess lhan‘lO%:
. ClayContent . - | Lessthan3% .

Sandy Soil

; jSandy soil shall consrst of natural sorl free of clay Iumps organrc matter or
other deleterious material and shall be well graded with a maximum
dimensions of 10 mm and not more lhan 5 percent smaller than 0 075 mm.

' .Bllndmg Sto

'Bhndmg stone shail consrst of clean hard durable nalural or broken stone
-+ which will not break down or deteriorate in service and having a pamcle size
: of 200 mm + or - 20 mm measured a!ong the major axus

_TS'2 8 .




243
" This clause relates to the earth fill used in backfill with selected soil and

Placing, Compaction and Moisture Content of Filling

embankment as shown on the drawmgs

Prior to commencement of filling, the Contractor shall carry out under direct
supervision and to the satisfaction of the Engineer, a series of field tests to
determine optimum conditions and minimum number of passes of each type

- of equipment requ:red fo achreve the specrfred compactron for each type of

fill material.

*Fill material shall not be placed when, in the opinion of the Engineer,
. salisfactory resulls cannot be achreved due to heavy rain or other adverse

condllrons

FrII shall be spread and compacted in approxrmate[y horizontal layers 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 praclicable 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 moislened and/or scarified in an approved

- manner o provide a satrsfactory bonding surface before the next layer is

placed.

The morslure content of frIIrng shall be carefully controlled ellher by natural

“drying or wetling with a fine spray, to achieve oplimum values. Fill material

shall be compacted to a density of not less than 90% maximum standard dry
densily determined in accordance with AASHTO T 99. For portions of

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

300 mm of filt material directly below the road pavement shall be compacted

at optimum moisture content to a compaction of 90% maximum standard dry
7 densily in accordance with AASHTO T 99 for the full width of the roadway.
. Where praclical, as determined by the Engineer, moistening of the material

244

~* shall be performed at the site of stockpiles but such moistening shall be -
~ supplemented by fine spraying at the time of compaction, if necessary.
Where moisture content is beyond the optimum range, the operation shall

not proceed except with the specific approval of the Engineer, until the

. material has been condllloned by wemng or dryrng to achieve a moisture
' content in the requrred range. : :

_AII compaci(on equment shall be approved by the Englneer in writing

before com'nencement of any filling operations.

k -At the end of each day, or whenever operatrons are suspended for any

reason, the surface shall be rolled smoolh and slrghtly crowned to shed

. water,

Preparatron of Surface under Embankment ,
. F|Il|ng shall not be placed on any pomon of embankment foundatron until

such foundation has been cleared, stripped of topsoil, suitably prepared and -

“has been approved by the Engineer. Tests pils, trenches and cavities
' resu!trng from the removal of unsound foundation materials or for |nspecl|on

e of sub—surface condmons shal! be frl!ed with selected materrals

'.Foundatron matenal wnrch does not have a densrly in lhe undaslurbed
_ condrtron as specrfred for the f||| materral to be placed upon |t shall be

1829



2.4.5

moistened and compacted to specitied dry density or shall be removed, filled
and compacted or shall be _treated in a manner as directed by the Engineer.

Hllmg Ad;acent to Structures '
Filing adjacent to struclures shall be placed and compacted to avoid

' ~ damage to such structures. Compaction adjacent to structures shall be

246

247

carried out by hand or with suitable hand-operated equipment in horizontal
layers not exceeding 150 mm thickness after compaction.

Unless otherwise specified or permrtted by the Engineer, filling shall not be

. placed and compacted adjacent to concrete until at least fourteen (14) days

after the ptacmg of the concrets.,

Embankment Constructron

- Filling for embankment constructron shall mean comptetlon of aII filling
- constructed in accordance with the requirements of clause 2.4.3 and 1o the

lines, levels and profiles shown on the Drawangs or as dlrected by the
Engrneer and sha[l mctude the fotlowrng o PR

1 . constructron of embankments for earth drkes B

. constructron of embankments for roads

e constructron ‘of any other embankments shown on the drawrngs or as

~ directed by the anrneer :

Sorl Tests

~Tests on materrats for use as filhng shall be performed by the Contractor and

. shall enable determination of - soil characteristics, su1tabrhty, dry

density/moisture content relationships and the like. A formal report of all

tests shall be prepared by the Conlraclor and approved by the Engineer.

- Tesls shall be performed by the Contractor prior to commencement of

B . earthworks, and every time soil characterrstlcs change 1ests shatt include

but not be limited to the fottowrng

a) Compactron (AASHTO T 99) (Dry Densrty)

b)) Partrcte size dlstrrbutron
c) | Specrfrc gravrty E

7 d) -~ Moisture content .
o 'Pré'éric it
f) | _Drrect shear

‘ Test results shall be submrtted to the Engrneer for approvat

Fre]d morsture content tests ot comoacted trllrng shall be made on each layer

~andata frequency of one test for every 200 m2 SRR

'-The Contractor shalt prepare a sof test programme in conjunctron Wrth his -
earthworks operatlon schedute and submrt it to the Engrneer for approval

'- For gravel only partlcle size dlstrrbutron tests are requrred

Tsz-'to _'
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2.4.8

Backfill

Backfill comprising approved materials complying with the specification for
filling provided in clause 2.4.2, shall be placed and compacted adjacent
structures as shown on the Drawings or as directed by the Engineer.

Pri_or to commencement of backfilling adjacehl to sfructures, the area shalt

- be cleared of all formwork and other temporary works. Compaction shall be
- carried out by hand or with suilable hand operated equipment so as to

achieve specified compaction without damage to structures. Backfilling
material shall be welted or allowed to dry in order achieve optimum moisture

- content for compaction.

. Backfilling shall be placed and compacted in continuous horizontal layers of

not more than 150 mm compacted thickness. Unless otherwise specified,
backfiling shall be compacted to 90% of the maximum dry density as
determined in the laboratory compaction test referred to in clause TS 2.4.8.

Unless otherwise specified or permitted by the Engineer, backﬁ.lling shall not

- be placed and compacted adjacent to concrete until at least fourteen (14) -

.. days after the placing of concrete.

Compaclion._ of_backfilfi'ng material placed aBOVe buried COncfete, howéver,
shall not be permitted to be carried out with vibrating equipment except with

 the prior approval of the Engineer. - .

24.9

Backfill with Gravel . _
Gravel backfill shall be placed adjacent to structures or foolings in the

" special locations shown on the Drawings or as direcled by the Engineer.

Selected soil shall comprise imported or otherwise approved material as

~ specified in clause 2.4.2.

" “Prior to commencement of backfilling adjacent to structures, the area shall

be cleaned of all formwork and other temporary works. Compaclion shall be

~ cairied out by hand or with suitable hand operated equipment so as fo
~achieve a dense stable matrix without damage to structures. Backfilling
- material shall be wetted or allowed to dry in order achieve optimum moisture

content for compaction.

Gravel Backfill shall be placed and compacted in continuous horizontal

- layers of not more than 200 mm compacted thickness. Each layer shall be

compacted until it is stable and dense and shows no movement under
compaction. - : - : :

Unless otherwise specified or permitted by the Engineer, backfilling shall not
be placed and compacted adjacent to concrete unlil at least fourteen (14)

- _days after the placing of concrete. . - -

" Compaction bf'babkﬁlling'material placed above buried concrele, however,

.- shall not be permitted to be carr .
- the prior approval of the Engineer.

2410

ied out with vibrating equipment except with

Back(ill with Cobble

_ Cobble, as épécifie'd.in:dlause 242 shall bé placed in the locations and to

" the lines, levels and profiles as shown on the drawings. Stones shall be

placed by machine or hand placed with smaller stones placed in the _spaces
between the iarger stones so as to form a stable matrix. :

TS2-11
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Gravel Bedding and Filling

Gravel bedding and gravel filling shall be placed in the locations shown on
the Drawings or as directed by the Engineer. Gravel materiat shall comprise
imported or otherwise approved material as specified in clause 2.4.2.

~ Gravel bedding shall be placed and compacted using mechanical

2.4.12

compaction equipment in continuous horizontal layers of the compacled
thickness specified on the drawings. Each layer shall be compacted until it is

stabte and dense and shows no movement under compaction.

Cobble F|II|ng

“Cobble, as specified in clause 2.4.2 shall be placed in the locations and to

" the llnes levels and profiles as shown on the drawings. Stones shall be

“placed by machineg or hand placed with smaller stones placed i in the spaces

' between the targer stones so as {o form a stable matrix. -

2.4.13

Blmdmg Stone .
Bllndmg Stone as specmed in clause 2.4.2 shall be placed in the locations

- . and to the llnes levels and profiles as shown on the drawings. Stones shall
. be placed by hand placed wilh their major axes vertical. Smaller stones shall

- be placed in the spaces between the larger stones so as to form a stable

25
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matrix. The upper surface of the layer of blinding stone shall be true to line
and level within a tolerance of + or — 20 mm :

_sooolne SRR

: General

This work shall con5|st of furnlshlng, placmg and compactlng topsorl and

~laying grass sods in accordance with the Specmcatron where shown on the
Drawmgs or ordered by the Englneer o :

: Material Requirements

Topsotl

- Topsoll shalt be clean fnable SOtI free of slones Iarger than 20 mm and free

: of weed or other deleterrous matter

2522

Grass Sod

: The sod shall consist of a heaithy, dense and WeII rooted grewth of Itvrng

- grass with roots surrounded by topsoul and shall not contarn weeds or other
- undesirable ptants . - L

- The grass sod shall be cut rnto unrform squares approxrmately 300 mm and

shall have a minimum thickness of 50 mm (excluding grass blades). The -

type of grass to be used shall be subject to the approval of the Engineer.

T§2-12
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2.6.3.1

Method of Construction

Sodd.ing

= The surface of the area to be sodded shall be trimmed to the profrle as

shown on the drawmgs to the approval of the Englneer

Units of grass sod shall be placed in unlform rows wrth the s1des of adjacent

- sods in close contact to each other '

Unless otherwise requ:red the ‘sod on"slop‘esshatl be laid horizontally.

_ beglnnlng at the bottom of the slopes and workmg upwards. -

The areas to be sodded shall be as shown on the Drawmgs or as specified

' _by the Engineer. The surface of the areas to be sodded shall be loosened

and brought to a reasonably fine texture to a depth of approximately 20 mm.
The bed upon which the sod is to be placed shall be moistened to the
loosened depth, if not naturally sufficiently moisl, and the sod shall be
placed thereon W|th|n 24 hours after hawng been cut

On all slopes steeper than one verlrcal to three honzontal the sod shall be

- pegged with stakes, 200 - 300 mm in length, spaced as required by the

nature of the soil and steepness of slope. Stakes shall be driven into the sod

_at r[ght angels to the slope unt|I tlushed w:th the bottom of the grass blades.

-~ After the placement has been completed the surface shall be cleared of

loose sod, excess soil, or other foreign material, whereupon a thin layer of

" topsoil shall be scattered over the sod as a top dressing and the areas shall

S - then be thoroughly morstened by sprinkling w:th water

" The Contractor shall regularly ‘water and marntaln sodded areas in

satisfactory condition for the duration of the Contract and until llnat

.. acceptance of the \vork by the Enguneer _

26
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MEASUREMENT AND PAYMENT - |

Strlpplng of Topsorl
Measurement shall be made of the volume of topson strlpped in accordance

~ with the requirements of ctause TS 2.2 of the Technical Specification. No
" measurement shall be made of strlppmg in excess of 250 mm unless_

authonsed by the Eng:neer -

Payment shall be made at the rate entered in the prrced B:Il of Quantrtres
and shall include the entire cost of completing the work including materials,
labour equmenl transportatlon and any other assomated costs

- Categorles of work to be patd under thrs clause are as tollows

Descrlptron S Unit of Measurement

3

o Strippi_ngof'l_opSQ_il S S ) _‘ _? m
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2.6.2

2.6.2.1

Excavation

Channel Excavation

- Measurement of the volume of the various categories of channel excavation

will be made using the average end area method of calculation for the

respective pomons of the channel excavatron as defrned in clause 2. 3 1.

Measurement for payment shall not be made of over-excavatlon beyond the
lines, levels and profiles shown on the drawrngs

Payment shall be made at the rates entered in the BrII of Quantities and
shall include the entire cost of completing the excavation from the approved
original surface levels down to the lines, levels and profiles shown on the
drawings including materials, Iabour equrpment transportatron and any

. other assocrated costs. -

Payment shall be deemed to |nclude attowance for the cost of

1) 7 excavation thfough any materral and to any depth
2y trrmmrng to the correct profrtes Irnes and !evels as shown in the
Drawrngs R e o
3) - separatrng and settrng asrde those eXCavated materrals surtable for

- re-use for other purposes and transportrng to spoil those materials
_unsurtableforre -use . . IR S :

4 o transpomng, for a distance of up to three (3) krlometres one- way,

excavated mateérials to spoil dumps, spoil disposal areas, stockpiles
. or to areas where contaminated soil is to be treated and further
~handled. - e -

5) treatlng contamrnated sorl (where apptrcabte) in accordance wrth the
: ' Specrtrcatron . . ' .
6) preparatron ctearrng and operatron of sport drsposal areas as

described in this Specification

. Categories of work to be pat_d under this ctaUse are as foltows; -

2.6.22

Descrrptlon - Unrtof Measurement
Common Channel Excavatron mcludrng Haulmg o m
and Spoiling o . S
| Excavatron below Water Level rnctudrng_ Hautlng m3

and Trealment of Contamrnated 80|I

-~ |and Treatment of Contamrnated Soil

Common Channel Excavatton including Haulmg . m

Common Excavatron

Measurement of the votume of the common excavatlon wrtl be made using
lhe average end area method or other method approved by the Engrneer T

'Measurement for payment shall not be made of over-eXCavatron beyond the

lines, Ievels and profrtes shown on the drawmgs

‘ T_82_-14.7



Payment shali be made at the rate entered in the Bill of Quantities and shall
include the entire cost of compleling the excavation from the approved

- original surface levels down to the lines, levels and profiles shown on the

drawings including materials, labour, equrpment transportatron and any
other associated costs.

'Payment shall be deemed to include allowance for the cost of: -

1. excavation through any material and to any depth

2. trimming to the correct profiles, lines and levels as shown in the
Drawrngs ‘

- 3. separaling and settrng aside those excavated materials suitable for re-

use for other purposes and lranSportmg to sporl lhose materials -
unsurlableforre -use - _ S

4, transpomng. for a distance of up to lhree {3) krlometres one-way,

excavated materrals spod dlsposal areas or stockpiles

5. preparatron clearrng and operatlon of spori drsposal areas as described

- inthis Specification . -

_ Categones of work to be pald under lhrs clause are as foIIows

$26.23

De‘sc'ript_ion_ ... | Unit of Measurement

~ |Common Excavalron inclu'ding ,Had!ing' a_nd _ m

SpoMng

Structural Excavation
Measurement shall be made of the volume of matenals acceptably removed

.~ measured in the cubic meters in its original position and computed by the
.. average end area method. Measurement shall include authorised
. excavalion of unsuitable material below grade. Measurement shall also

include the volume of the clearance and the side slope specmed in clause

152324

f . Payment shall be made for the quanlrty of work accepled and measured as
~ provided above, at the rate entered in the priced Bill of Quantities, and shall

include the entire cost for furnishing all shorrng, and other related temporary
work except work items measured separately in the Bill of Quantity and for

- all materials, labour, plant, tools and incidentals necessary to complete the

4 work in accordance with the Drawrngs and lhese Specrfrcatrons and as

- directed by the Englneer

. F_or structura] excavatlon in waterway channelsr or retarding ponds, separale
- = payment will be made for coffering and dewatering which is paid elsewhere

and the rate for slructural excavatlon wiil not mclude for such

- For slructurai excavation oulsrde waterway channe[s or retardrng ponds

“where coffering and dewatering is not provided as a separate pay item, the

price shall include the cost of the necessary coffenng and dewalermg to

- complete the structural exoavalron

TS2-15



2.6.3

2.6.3.1

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

Description Unit of Measurement
Structural Excavation S mt,
Structural Excavation with Shoring . S o m ]
Filt
Embankment

- Measurement of the volumes of the various items of embankment shall be

made of the aclual volume in cubic meters as determined by the
measurement taken before and after filling operation. No measurement and
payment shall be made for unauthorised f|l||ng outsnde the fines shown on

- the Drawmgs

_ 'Payment shai! mclude the cost of quarrylng (m case of borrow) sorling,
* grading, handllng, 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 Iabour matenals and
eqmpment necessary to complete ihe Work. :

.‘ ) Categor[es _of work to be paid under this clause rare as f_ellows_: ,

2632

Description - '~ " Unit of Measurement

Erhbankr_nent R o ; K m’

Backﬂll

Measurement shall be made of the volume of the backﬂll for backml wﬂh the

- various materials as described in clause TS 2.4, Measurement will not be
.. made of the volume of backfilling of structural excavation beyond the IlmltS
- described in clause 2 3.2.4 of the Techmcal Specmcatlon

R 'Payment will be made. al the rate entered in the Bill of Quantities and shall
- - include the entire cost of completing the work including malerial, labour,
' eqmpment transpoﬂahon and any other assocnated cosls B '

. ; Categor:es of work to be pa:d under th|s clause are as follows

- . Description - .. "

- |Backfilwith Gobtle | St |
Backfitwith Gravet -~ |
 [packfilwith Sandy S0l |

- Backfill o ) :j m3 :
Backfifl _ R ] R m3
O I

_Un_lt of Measurement




2.6.4

12.6.3.3  Cobble Stone and Grave! Bedding

Measurement shall be made of the volume of Gravel Bedding, Cobble Stone
as described in clause TS 2.4,

Payment will be made at the respective rates entered in the priced Bill of
Quantities and shall include the entire cost of completing the work including
material, labour, equipment, transportation and any other associated costs.

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

Description - Unit of Measurement
Grave! Bedding | m’
Cobb!e Stone : ' : m®

Sodding

Measurement shall be made of the area of solid sodding completed in
accordance with clause 2.5 of the Technical Specification. :

Payment will be r_nade at the rate entered in the priced Bill of Quanlitie's and
~shall include the entire cost of compleling the work including materials,

labour, equipment, transporiat:on maintenance and any olher assomated

cosls. _
. Payment will be_' made as follows: - -

'_ - Payment will be made at 60% of the rate in the Bill of Quantities.

+ The remalnlng 40% sha!l be pald on satlsfaciory estabhshment of the

. sodding.

The foliowmg pay Items shall be measured and paid for under thls clause:

Descrlptuon Unit of Measurement

Sodding m

TS2-17
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- 3.1.2.1 _ _
o ;Concrete shall be composed ot water cement ftne aggregate and coarse

3.1.1

SECTION TS 3. CONCRETE WORK

‘GENERAL

_ Scope'

This section of the Technical Specification covers the g:eneral' and specific
requirements of concrete. It relates to the concrete in the Asin Pumping
Station, bridges, gate works, buildings, channel works, culverts revetments

~ and all other parts of the Works which contain concrete.

This section partrcutarly covers the supply and mixing of materials, the
forming, placing, curing and finishing of the concrete, the quality of concrete
required, and the suppty, handhng and placing of steel reinforcement for

‘ _concrete

. Special requarements for concrete with respect to prestressed precast or

312 Descriptton of Concre_t_e, Mortar and Grout

other types of concrele are specified in the relevant sections of the
Technical Specification. -

Concrete

aggregale and of any admrxture that may be specmed or consented to by

. the Engineer.

| § The conststency is to be in accordance wrth Ctause 3. 2. 5 2

- Tesling is to be wrtnessed by the Engtneer unless otherwrse drrected by the

3122

Engineer.

Cement Moﬂars

Cement mortar shall be composed of one part of cement to one part of fine
aggregate by volume, or such other proportions as shall be directed by the

e Engineer, or as shown on the Drawings but not exceeding three parts by
- - .. volume of fine aggregate to one part of cement mixed with water S0 that the

water—cement ratio does not exceed 0.45 by werght

. Stlff cement mortar shall be as above, but wrth a water—cement ratio not

_exceeding 0. 35, or toa conStstency consented to by the Engineer. -

* Dry pack cement mortar shall be as above but with water just sufﬂcrent to

- ensure fuII hydratron of cement.

o i"MIX proportlons for mortar for wet stone masonry are specrfred in the

3123

technlcal specmcetron for wet stone masonry in this specrncatron

Grout o ; ‘ ‘ o
Grout for seatlng prestressrng tendcn ducts of other purposes shall be

- 'composed of cement, fine aggregate, water and admixtures as consented to
- or.directed by the Engineer. The proporlion of fine aggregate in the mix shall
: be as determrned by the Englneer. who may direct that it be omrtted
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altogether. The admixtures may be expanding and/or flow promoting agents.
if aluminium powder is used as an expanding agent, the proportion shall be
fifty parts per million of the cement by weight and the powder shall be mixed
with ground pumice stone and/or dry cement prior to adding 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 mrxrng wrth the

cement is obtained.

The water-cement ratio shall be between 0.40 and 0.50 by weight. 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 Engineer, generally not more than 700 kPa (7 kg/cm?).

.Grout for sealing ducts shall not be fed to the grout pump until the whole

. batch is thoroughly mixed. The grout shall be free of Iumps and shall be
- strained, using a suitable filter. . L S

313

Where non-shrink grout is specrfred for Use the Contréctdr shall submit
technical data of the particular product proposed to be used for the

. Englneer s review and approval

' Classes of Concrete

| " The class or strength grade of concrete used in each part of the Works shall
- be that called for on the Drawrngs or ordered by the Englneer :

Where not shown on the Drawrngs or ordered by the Englneer the use of _
. each class of concrete 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 this specmcatron and the tndonesran Concrete Code

: Tab!e 3. 1 Classes of Concrete

: - 28-day - | Max. Size :
Class of Compressive of L U
Concrete “Strength Aggregate _ A.ppll.catton.- '
S | MPa o ckgiem? | mm f 0 e
A1 | B0 B00. - | - |Prestressed  concrete
K800 | oo sl ne s o bpiles from commercial
ol e e e | supptiers e
A2 p 40 400 00 | 28 Prestressed concrete for
= K400 - f oo oo o L bridge - beams and
' ' : S prestressed _concrete
A3 |3 380 | 25 Prestres"sed . concrete
K380 oo | slabs, precast concrete
B . 2"-1;1 _ - 250 25 | Reinforced . concrele
K250 - | .t - |bidgebeams ...
.Ct .| 225 . 225 .| 25  [General - use - for
cK226 ) e T | réinforced concrele
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C2 225 225 16 = | Secondary concrete for
K225 _ blockouts.

D 17.5 175 40 Plain - concrete  for
K175 struclures
- E 126 126 |} 26 Plain  concrete  for
K125 - o ~ - |leveling - o

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 requirements of AASHTO T 22 (ASTM C 39) using
standard cubes of 150 mm. - .

. Air- e'r_}rt:raineq_irs not required unless céﬂled for in the Dkr'a'\&ihg-s. -

Strength Requirements . .. =~ _ Lo ,

The mean compressive strength of the concrete shall be determined on the
specimens obtained in prepared in accordance with AASHTO T 141 (ASTM
C 172) and AASHTO T 23 (ASTM C 31). Test specimens madeé and cured in
the laboratory shall conform to AASHTO T 126 (ASTM C 192). The
compression lest shall be performed on specimens according to

“specification AASHTO T22. -

 The Characleristic Strength of the various classes of concrete, an

accordance with the Indonestan Concrete Code (PBI 71), is oblained as
defined as being the strength below which only 5 percent of specimens fall
for a minimum of 20 specimens tested. R T

The mean t:ofnpréséive s{reng'th' of concrele 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 slrength margin as defined in Clause 3.2.1.2 below, while

. Table 3.2- Strength Requirements

Classes of Characteristic Strength at 28 days (kglem’) N
Concrete |~ cube™ | Cylinder®
Toksoo | oS00 )
- K400 _:"400' i ABINY e i
K350 | 380 | 200
"k22'5:_- N 72’2’5’ D 185 N
K78 | o s | 145

| -_K125__'; s | 100

: (jl)Cube of i6cmsize . ~ {2) Cylinder of 15x30 cm size E

" the mean compressive strenglh at 7 (seven) days shall, unless otherwise
- shown on the Drawings or directed by the Engineer, be 75 % (seventy five
. percent) of the p;escribed values at 28 (twenly eight) days.
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3.2
3.2.1

3.2.1.1

 SUPPLY AND DELIVERY OF CONGRETE

Mix Design

General

“The concrete shall consist of a mrxture ot cement, t“ ine aggregate coarse
aggregate and waler.

The concrete may atso “contain admlxtures where these have been

. consented to by the Englneer _

3.21.2

Target Strength

The concrete mix shaII be desrgned for a target strength in excess of the
specified Characteristic Strength. The target strength shall be selected
having regard to the degree of quality conlrol which the Confractor can

: expect over the materials and handlmg of concrete |n the fletd

' For water cured concrete the target strength shaII not be Iess than T where

- Fe= Tu164s

" and Fc is the specifled Characterlstlc Strength at 28 days and is the
standard devratron as detlned betow

'A.For other methods if cunng the Contractor shall submrt the method of
~ calculation of T. o o o S 2

3213

Standard Dewatlon

) For classes of concrete wrth the Charactenstrc Strengths Iess than or equat o

© " to 35 MPa (350 kg/cm?) the eslimated standard deviation of the compressive
- slrengths of the concrete produced shall not be less than 45 MPa (45
o kofcm )nor greater than 8 5 MPa (85 kglcm ) S

For classes of concrete wnth the Charactenstrc Strengths above 35 MPa

- {350 kg/cm?) the estimated standard deviation of the compressive strengths '

- of the concrete produced shall not be less than 25 MPa (250 kglcm ) nor
B greaterthan50 MPa (50 kglcm) ‘ ARNE A

 The Contractor shall nominate the target strength for the Englneers.

consent. The standard deviation shaII be determined for the concrete batch

- plant used and shall allow for variability of materials, batching, mixing,
* sampling and delivery operations. The target strenglh nominated shall take

into account thal the characteristic minimum compressive strength of

~* concreéte is based on the testing of samples taken at the point of use. Table
3.3 may be used as an initial gurde in the determrnatron of the estrmated
- standard deviation. .
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- Table 3.3 - Initial Estimate of Standard Deviation

" Estimated Standards Deviation | Margin by which target should
7 o _(MPa)-—(kg!cm’) o exceed specified strength
Job Standard | ‘ (MPa) - (kgfem’)
of Control ['ci. < 35 (MPa) | Fe > 35 (MPa) | Fre < 35 (#4Pa) | Fre< 35
~ (350 kglem®) | - (350 kafem?) | - (350kgfcm?) | (MPa) - {350
’ o kgfem?)

Weigh balching of all
materiafs, - aggregate
moistute  and  slump
checks, ) uniform R - )
malerials, very good Excellent s . . . i ' e
methods of bansporl | {aulomated ?'(:;‘-’5;45;’ 2(255'_*3";;’ 6(600'-7?'))0 . 4_'0“26? (40-
and placement and conliol)
compléte freedom from : o :
conlamination of the
concrete, constant
supervision, o
Weigh batching of all
malerial, - slump
checked, ©  occasional | - A ’ B . :
changes in production Ve” Good 45-55 ©35-50 ] 75-90 60-80
and . slump, = good y (45-55) . {35-50) (75-90) . (60-80)
methods of ransport : . .
and placing and regular
supervision
Weigh batching of all o
materials  or  volume ) o . ) .
batching of aggregates | /- e A AR :

: . 55-715 . 90-120 - Not
plus  allowance - for Fair i Not Applicable - "
moisture bulking, regular : - (55-75) . ) (90-120) Applicable
supervision of mixing

,g; and placing of concrete

- ln the design of a mix the Contractor shall take into account the slump
3 _requrrements and the grading and maximum size of aggregates Specrfred

3.2.1 .4 Proporllons of Mlx
R A Desrgn submrﬂed by the Contractor

. The Conlractor shall submit to the Engmeer for his consent details 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 particular 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 in the proportions
L proposed by the Contractor. Alternatively the Engineer may request the
~ Contractor to prepare at the Contractor's expense a trial mix of each class
" of concrete proposed to be used mcorporatrng only such materials as have
-+ - . been tested and their use consented to by the Engineer. The trial rnrxes_
63 o .. . shall be made in the presence of the Engineer or his representative using
' o - the plant and the degree of qualily control proposed for the work Each mix
shall be tested for slump, workabz!rly and strength .

f the ooarse aggregate "of f ine aggregate is composed of more than one
~material of size of material the mix proportions of éach shall be specified
“separately. Samples of each type of material andfor each size of material
- shall also be supplred by lhe Conlractor as specrfred in Clauses 3222 and
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The Proportions of the concrete mixes shatt be designed by the Contractor
to satisfy the specified requirements of strength, grading and consistency.

Unless otherwise specified or consented to the Engineer slump, water
cement ratro and cement content shall conform to the vatues in Table 3.3.

Table 3 4- PrOpemes of Concrete Mix

Characteristic : e _
: Minimum Strength %2:@1‘? Maximum . | Maximium
Class - (MPa) Content o | WateriCement | Slump®
' - katm® ) Ratio by mass {mm}
Cube" Cylinder? {kgim )_ . '
Kizs | - 25 10,0 200 ~ o0s0 | 100
K175 1756 145 240 | . o060 100
K225 | 225 185 | 280 060 100
K350 35.0 200 | 360 050 | 100
ka0o | 40 o ARRRTRETNR IO
KS00 | 50

-~ Note: - 1). Compresswe strengih based on 150 mm cube

2y Compressrve strength based on 150 mm dlameter X 300 mm
. high cyllnder : |

- Concrete to be paced under water shaII have & minimum cement content of

400 kglcm3

. '-:_"Slump wrll be determlned in accordance wrth Clause 3.2. 5 2

" The maximum cement content in any concrete mlxture shaII not exoeed 450
kgim?®. : : :

' o Tna! Mix Results

"I"Pnor to consent belng given to a mix by the Contractor its compressrve

et strength and shnnkage at 28 days will be checked fr0m tna! mrxes ‘

A mlnrmum of 20 Spemmens shall be cast for the purpose of ascertaln:ng
- the compresswe strength of the trial max o

In the case of urgency of for mixes ‘which contain specral admrxtures orare -
- 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 ba5|s of

- final consent.

: Aﬂer the Engmeer has consented to the use of a certarn mix desrgn of a

particular class of concrete this mix shall be used for the work. In the event -

of changes in either propertres or sources of materials or in their relative
. proporlions the Engineer may reqwre changes |n the proportron of the
: matenals and further testing. - ST T T _

iii’. Control of MIX Dunng Contract

In order to determme any need for mix adjustment the progress of the work,
a slatistical check may be made of the compressive strength of concrete,
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using consecutive 28 days test result representing concrete placed in the

- work, and making separate checks of each mix.

For each separate class of concrete, fhe dohcrete mix and its method of

productions will be considered satisfactory should the following

requirements be met: - -

i. Not more than ‘one specimen  from a group of twenty (20)
- conseculive specimens shall have a compressive strength at 28 days
~ less than the Characteristic Strength for that class of concrete.

ii. The average of compressive strength at 28 day of any four (4)
consecutive specimen shall not be less than the Characteristic
Strength for that class of concrete plus 0.82 times the standard

- deviation as defined below. - .~ . . . L

- jii. The difference in the values of compressive strength at 28 days
between the highest and lowest value of any four (4) consecutive
specimen shall be less than 4.3 times the standard deviation defined

“below. 0 Lo SRR —

The standard deviation shall be taken as the initial estimate (Clause 3.2.1.3

refers) until 20 specimens from concrete in the structure have been tesled.

At this stage the value of standard deviation shall be calculated from the
_result of the 20 strength tests this review process shall be repealed after
* every successive 20 test result and the requirement i, ii, and iii above -

applied succeeding batches of concrete. N

In any case the standard deviation shall not exceed 8.5 MPa (85 kglem?) 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 with
" Characteristic Strength above 35 MPa (350 kglcm?)_ R _

" Notwithstanding consent by the Engineer to a proposed mix, the Contractor -

322
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shall be solely responsible for producing' concrete  with satisfies the

requirements of this Specification. -

" Should the Contractor pifopose to place concrete by pumping and the design

of a mix suitable for pumping requires cements additional to that specified
above, the cost of the additional cement shall be borne by the Contractor.

Materiais
Supply of C_eme'nt , e S _
Cement shall -be supplied by the Contractor and 'shal_l conform to the

requirements of AASHTO M 85 (ASTM C 150). The Contractor shall not use -
low heal cement (Type V) unless ordered or consenled to by the Engineer.

~ Cement shall be from one manufacturer and of one brand, type and grind

" and shall not be changed during the duration of the Contract without the

‘consent of the Engineer. Sulphate resistant cement shall comply with the

- requirements of AASHTO M 85 for Type Il cement. High sulphate resistant
" cement (AASHTO M 85 Type V) shall not be used unless otherwise ordered

- or consented to by the Engineer. * . |

. High_ élumina c"emeht‘(Cirr‘ien.t .F'ondu) shall not be uséd_Wilhd_ut the written
- consent of the Engineer. ~ .= o0 S
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~ Air Entraining cement shall only be used with the prior consent of the

Engineer and shall comply with the requirements of AASHTO M 85 (ASTM
C150) and this Specification. '

Blast Furnace cements shall ‘only be usKed' with the-pri'or consent of the
Engineer and shall comply with the requirements of AASHTO M 240 (ASTM
C 695) and this Specification. - :

" Fly Ash shall only be used with the p'rio'r consent of the Ehginéer and shall

comply with the requirements of ASTM C 618 “Specification for Fly Ash and
Raw or Calcined Natural Pozzolans for use in Portland Cement Concrete”
and this Specification. ST

" When not otherwise specified, the Contractor may use any type of Portiand

cement conforming to AASHTO M 85 except type IV or type V. When an air-

- relraining type is used, the Contractor 'shall maintain a supply of non-air-

. “adjustment of air content may be required. - -

retraining cement As well as air retraining admixtures, for use where

Cement shall be used in the order in which it is réée'ilv_‘ed by the Contractor.
Cement shall not be used in this Contract more than ten (10) weeks after the

. date of dispatch from the cement works. The quality of the cement may he

. - tested at any time by the Engineer. - -

~ The Engineer will select lhe‘ éamp]ei which shéll' bé:'éﬁbplféd by the
" Contractor, free of charge, in accordance with AASHTO T 1217 (ASTM C

3222

 Fine Aggregate - . -

- consent of the Engineer, other inert materials with similar characteristics,
~ having durable parlicles. Fine aggregate from different sources of supply

shall not be mixed or stored in the same pile nor used alternatively in the

| ~ same class of construction without the consent of the Engineer.

- following percentages:

The fine aggregate shall ho_t c_:ontain'_delet_e_rious_substances |n ¢x§ess of the

S AASHTO -
Percentage o ' N
) _ | .Té;st'methdd 'byWeight
 Clay Umps oot T2
Coal and lignile .00 RTINS I | IR S I
LMal‘_erial passing No. 200 (75 micron) sieve;.T1_“I -

Materials which contain other deleterious substances (such as shale, alkali,

" mica, coated grains, soft and fiaky particles) shall be subject to the
- Engineers review and approval. . - . N :

When the fine aggregate is subjected to five alternations of the sodium

- sulphate soundness test, using AASHTO T 04 (ASTM C 88), the weighted

- percentage of loss shall be not more than 10 percent. Fine aggregate failing |

to meet the requirements for soundness may be accepted provided it can be
shown by evidence satisfactory to the Engineer that concrete of comparable
proportions made from similar aggregate from the same source has been

- TS3-8
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A,

- exposed to similar conditions of weathering for a period of at least 5 years

without appreciable disintegration. The requirements for soundness may be
waived in the case of aggregate for use in structures or poitions of
structures not exposed of wealhering.

All fine aggregate shall be free from injurious amounts of organic impurities.

Aggregates subjected to the colorimelric test for organic impurities,

AASHTO T 21 (ASTM C 40), and producing a colour darker than the
- standard shall be rejected unless they pass the mortar-strength test. Should

the aggregate in tests conducted during progress of the work show a colour
darker than that of samples originally approved for the work, its use shall be

~ discontinued until tesls satisfactory to the Engineer have been made to

determine whether the increased colour is indicative of an injurious amount
of deleterious subslances. . . , :

* Mortar 's'pecime'hs"coh'taining the fine aggregate, when tested according to

AASHTO T 71 (ASTM C 87), shall develop a compressive strength at the

.- age of 3 days, when using type Il cement, or at 7 days when using type | or
-~ I cement of not less than 90 percent of the strength developed by a moitar

prepared in the same manner with the same cement and graded Oftawa

* sand having a fineness modules of 2.40 * 0.10. Type |, Il and Il cements

shall conform to AASHTO M 85.

" The fine éggregafe éhall be uniforrﬁly graded and sh_ali meet the following
" grading requirements: o :

A : —
o Percentage by weight

o o passing square-mesh
Sieve designation . | - sieves

" (AASHTOT27)

3f8inch....ll vl C o q00

N0 T 954900
NOAG | o T 4580
N0 50 ... . b T T 1030
N 100 . 240 0

_' Fine :aggregale %ai_lin'g to pass the minimum réquirement_for material passing
the No. 50 and No. 100 sieves may be used provided an approved inorganic

't fine inért material is added to correct the deficiency in grading.
: » The gradation requirements given above are the extreme limits to be used in
ot determining the suitability of material from all possible sources of supply.
. - The gradation of materials from any one source shall not vary in composition
-+ beyond the range values that govern the selection of a source of supply. For
~ .. the purpose. of determining the degree of uniformity, a fineness modulus
o determination shall be made upon representative samples, submitted by the
- - Contractor, from such sources as he proposes to use. Fine aggregate from
- any one source having a variation in fineness modulus greater than 0.20,
~_Plus or minus, from the average fineness modulus of the representative
- sample submitted by the Contraclor shall be rejected or may be accepted
" subject to such changes in the proportion of the concrete or such changes in
storing or loading of sands as the Engineer may direct. .0 1.0

T S
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"~ The fineness modulus of fine aggregate\shall be deterrnined by adding the

3223

cumulative percentages, by weight, of material relained on each of U.S.
Standard Sieves No. 4, 8, 16, 30, 50 and 100, and dividing by 100.

Coarse Aggregate _ |
The coarse aggregate for concrete shall consist of crushed stone, gravel,

' btast-furnace slag, or other approved inert material of similar characteristics
) havmg durable preces free from undesirable adherent coatrngs

- Crushed stone or crushed gravel shall be used for class K250 and class

o Untess otherwise consented to by the Engmeer concrete in various paits of

' K350 or stronger concretes

- the structures shall contain coarse aggregate with the efteclwe maximum

srzes as shOWn in tabte 3 1

" The effecttve minimum size shatt be ten (10) mm for crushed material and

- five (5) mm for rounded materials unless otherwrse directed by the Engineer. .

L The coarse aggregate shaII not contaln detetenous substances in excess of

 the following percentages:

' When the coarse aggregate is subjected to fwe of the scdrum sulphate |

e . AASHTO " . -

Percentage Lo C

5 ot : Testmethod by weight
Ciay tumps ..... G TM2 025

Material passmg No 200 (75 m) sieve ' T4 _ 17
Thin or etcngated preces (tength greater '

than5t|mes maximum thtckness) R L .10

_ Materials which contain other deletenous substances shall be subject to the )
Englneers review and approval. - ' S

The coarse aggregate | shall not have a percentage of wear more than 50 at
500 revolutlons as determ[ned by AASHTO T96 (ASTM C 131)

" _ soundness test, using the samples described as altemate B of AASHTO T

Coarse aggregate failing to meet the reqwrement for soundness may be

104, the weighted percentage of loss shall be not more than 12 percent.

R accepted provided it can be shown by evidence salisfactory to thé Engineer
- that concrele of comparable proportions made from similar aggregates from

- the same source has been exposed to weathering under conditions similar

. to those occurring at the site of the struclure for a périod of al léast 5 years
~without appreciable disintegration. The requirements for soundness may be

~ waived by the Engineer when the aggregate is to be used in structures or- -

- , portrons of structures not exposed to weathenng

B “Coarse : aggregate shall conform to the requrrements of Tabte 3 5 for srze_s |

' _deS|gnated and shall be umformly graded between the Ilmlts spemﬂed

- Lrghtwe:ght aggregate if requrred or permrtted by the Spedcial Specrfrcattons

- shall conform to the requirements of AASHTO M 195 (ASTM C 330) for =

' gradtng specrtred

'_-Tss_-ro
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3.224

Admixtures

Admixtures may only be used if consented to by the Engineer and then onty
in such quantities and manner as he may consent toin wrrtlng

Such admixtures shall conform with the reqwrements of

e AASHTO M 194 (ASTM C 494) "Specrtroatlon for Chemlcal Admlxtures
for Concrele™

s Type A Water-reducrng
« Type B Retardmg
e Type C Acceteratrng
« Type D Water-reductng and retardlng
» Type E Water‘reducmg and acceleratrng
~» Type F Water- reducmg (hlgh range) and _
e Type G Water—reducrng(hlgh range) and retardmg

« AASHTO M 154 (ASTM C 260) “Specmcatton for A|r~entra|n|ng

Admrxtures for Concrete

Admlxtures shall not reduce the strength of concrete betow that specrfied
Shrinkage and dosage sensrtwrty charactenstlcs erI be taken |nto account if

: retevant

Admlxtures shatt not contain chlondes chtorme sulphldes or su!phrtes or

any other substance which may be detrimental to concrete or steel.

3225

Use calcium chlonde or admtxtures contamlng calcrum chtonde wnt not be
permttted

Water

Concrete shatl not be mlxed untess the water to be used is approved by the
Engineer. Water shall meet the suggested requirements of AASHTO T 26.
Waler known to be of potable quality may be used without test. The water
shall be clear, neither salty nor brackish and free of all substances harmful

to concrele and reinforcement. Harmful substances include oils, organic -

_ substances, vegetable matter, acids, alkalis and dissolved salts. The

amounts of chtorlde and chtorrne in the water shatt be not greater than 0 1

- percent.

3.22.6

Rubble Stone _ . AN
Stone for cyctopean concrete mortar rubbte dry rubbte masonry or wet

stone masonry shall be of suitable quality, sound and durable, and free from -

~ segregation, seams, cracks and other structural defects, or imperfections

tending to deslroy its resistance to the weather. It shall be free from -

rounded, worn, or weathered surfaces. All weathered stone shall be

rejected. The stone shall be kept free from dirt, oil or any other lnjunous

matenal which may prevent the proper adhesron of mortar.

TS3-12 .
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3228
i Aggregates

3227 o
: - At least six (6) weeks prior to commencement of concreting and on request

- Samples and Tests

at any other time during the Contract, the Contractor shall prepare and make
available to the Engineer any or all of the following materials proposed to be
used on the Contract: _ ) L

" 4) A 50 kilogram sample of source rock from each source. The sample

+ shall be in the form of spalls of 100 to 800 mm size.

"2) A 30 kilogrém’ éétﬁple of each componént aggregate together with a

statement of the proportions in which it is proposed to use them in
concrete. :

3) A10 kiibgra'm bulk sample of cement sampled in accordance with ASTM |
C 183, Methods of Sampling Hydraulic Cement. © '

" 4) A5 liire sample of water. | .

Samples shall be supplied by the Contractor free of charge to the

. designated office or laboratory. Sampling procedure supplied for the above

- - series of tests on aggregates shall be as set out in AASHTO T 2 (ASTM D
- 75). If so directed by the Engineer, additional quantilies of aggregates shall
- be submitted for the preparation of trial mixes. - o

* If the Contractor proposes to place concrete by pumping he shall advise the
.. Engineer at the lime he submits samples for tesling. :

Dunng thé bragfe_és_of the work further deliveries of a previohsly accepted
.. material will be accepted subject to their salisfactorily passing the
" requirements of Clause 3.2.2.2 and 3.2.2.3, andfor compressive tests of the

designed concrete mix as specified in Clause 3.3.7 = -

Handlih_g and .Sto'rage |

i Cph_crete aggregates shaﬂrbé stdred‘dn f.i,r‘rﬁ,felatively level well drained

ground so as to prevent mixing of foreign malerials with the aggregates.
Aggregates shail be delivered to the plant in one or more separate size

" ranges corresponding to the constituents of the Submitted Samples and
- shall be stored in separate areas lo avoid intermixing. Each aggregate shall

~ be the product of a single screen and shall not be obtained by mixing two or
moresizes. it

i Cement

" “'Bulk cement shall be stored in bins and silos which are weather and

" ‘designed to allow complete discharge. :

R B-aggéd.cénﬁent-sﬁéi] be stored clear of ihe'grjtf)uhd'i.n ‘a waterproof building.
" Different types, brands and deliveries of a cement shall be stored and

handled to avoid intermingling and contamination and so that the cement in .

~ used in the sequence received. Cement from bags which have split will be
- condemned. - | FEE -

. .j : :lf -Any' 'ce|:n-eh't lhat beCOmes contam;nated, WEt Ol: _diherwi_se défeclivé will be
_cqr)demn_e:_d,* HR _

L TS3-13



Cement condemned for any reason shall not be used in the work of this
Conlract and, if at the site of the works, shall be removed immediately from

. the works by the Contractor who shall bear all costs of its removal and

replacement with fresh cement

ii. Admixtures

~ Where the use of admixtures has been consented to buy the Engineer they

shall be stored in such a manner as to prevent contamination or freezing.

- Liquid admixtures shall be stored in containers which provrde for adequate

323

3.2.31

stirring prior to discharge into the concrete mrxer

A Batchin"g o

Batchmg

Unless otherwise consented o by the Engmeer the measurement and

3 batchmg of materials shall be done ata batchrng plant

o Atl matenats shall be measured by weighing except when volume batching
o s authorised in writing by the Engineer and' liquid admixtures may be
measured in adjustable liquid measuring device, and cement may be

measured by bags as packed by the manufacturer in which case batches

- shallbe proportroned on the basis of one or more unbrolfen bags of cement.

: Batch hoppers scales water meters and admrxtures dispensers shall be

O annually or as directed by the Engmeer and the results made avarlable for .

3.2.3.2

“capable individual materials to within one (1) percent. Certified tests of the

accuracy of weighing and measuring equment shall be carried out

mspectron by the Englneer

Classmcatron of Plants

The Contractor shall nominate, at the same tlme as the samptes of materlal

referred to in Clause 3.2.2.1 are furnished, the manufacturer and mode! -

number of the batch plant(s) proposed to be used for the production of

: concrete under this Contract. In addition the methods of batching and the

quality control to be exercised shall also be supplied. If the Contractor

-~ proposes to use portabte mrxers he shall provrde tull detalls of the mtxrng
'_-”ptant 3R : , . _

~ standard deviation of the compresswe strength test results requrred under

* The Contractor ‘shall satrsfy the Engrneer that the plant(s) proposed for use

Table 3 3 Irsts the ctassrfrcatlon ot concrete mrxlng plants and the expected

Clause 3 3.7.

" is compalible with the pour sizes shown on the Drawings and that sufficient
.. stand- by capacrty, |f requrred by the Engrneer is. avatlable S

s 3233

Handtmg of Materrals D

i. Cement

- Erther bagged or bulk cement may be used No fractron of a bag of cement
- shall be uséd i |n a batch of concrete untess the cement is werghed o

~ All the bulk cement shall be werghed ona surtable Welghmg devrce The'
bulk cement welghlng hopper shall be properly sealed and vented to prevent _

T83 14
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the escape of cement dust during the operation. The discharge chute shall
not be suspended from the weighing hopper and shall be so arranged that

" cement will not lodge in it nor leak from it. -

Cil. o Water

Unless the water is 1o be weighed the water measuring equipment shall

include an auxiliary tank from which the measuring tank shall be filed. The
measuring tank shail be equipped with a tap and valve to provide for
checking then sefting, unless other means are provided for readily and
accurately determining the amount of water in the tank. The volume of the
auxiliary tank shall be at least that of the measuring tank. - N

" Any admixtures whose use has been consented lo by the Engineer shall be
+ - added to the water prior to the addition of water to the dry batched materials.

ii.  Aggregates

'Stdc'kpilin;cj of ag'gregate's. shail be in aécofdanbe with ClaUs_e'3!.2.2.8. Alt
~ aggregates produced or handled by hydraulic methods, and washed

aggregates, shall be stockpiled or binned for at least 12 hours before being

- patched. Rail shipment requiring more than 12 hours will be accepled as
- adequate binning only if the car bodies permit free drainage. Should the

aggregates contain a high or non-uniform moisture content, a storage or

- stockpile period in _exce’ss of 12 hours may be required by the Engineer.

iv. . BinsandScales . .

- Where cenlral bétch_ing’ plants are 'employ'ed the pia'nt_ shall include bins,
~ " weighing hoppers, and scales for the fine aggregaté and for each size of

coarse aggregalte. The shape of the bins shall be such as to ensure that all .
materials are able lo the outlet of the bin and no shovelling is required. If

~ cement is used in bulk, a bin, hopper and, unless otherwise indicated, a
- scale shall be included. Bins with adequate separate compartments for fine
“aggregate and for each size of coarse aggregate shall be provided in the
" balching plant. Where directed by the Engineer suitable screens shall be

filted to the bins.

" Thé Contractor shall furnish acceptablé scales or other 'weighin'g devices.

Weighing hoppers and scales shall be capable of determining the mass of

individual materials to within dne (1) percent accurady.

3234

Batchlng of'éo‘r-lcreté.Rerridt'e_.fr'(_j-m _thé Mix'e”r‘ .

Where batches need to be hauled to the mixer, bulk cement shall be

transported either in waterproof compartments or between the fine and

_coarse aggregates. When cement is placed in contact with the moist

7 aggregates, batchés will be rejected unless mixed within ‘one and one half

" (11/2) hours of such contacl. Bagged cement may be transported on top of
- the aggregates. - : ST e e .

* Batches shall be delivered to the knixef separate and intact. Each batch shall -

be dumped cleanly into the mixer without loss, and when more than one

“0 batch is carried on the truck, shall be dumped without spilling of material
- from one batch compartment into another, © - e T -

Lobe
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3.2.4.1

Mix Adjustment for Aggregate Mmsture Content -

" The moisture content of the fine and coarse aggregates shatl be determined
as frequently as requested by the Engineer either by a moisture meter or by
methods consented to by the Engineer. Corresponding correclions shall be
made to the quantttres of all aggregates as welt as to the quanttty of water
used. '

_Mixing'énd Detivery _ |

General _
Concrele may be mixed at the site of conslruction at a central point or by a

- combinalion of central point and truck mixing. Truck mixing shall be in

accordance w1th the appropriate requrrements of AASHTO M 167.

For mtxlng at the site or at a central pornt concrete shalt be mlxed ina

" batched mixer of an approved type. No mixer having a rated capacity of less
" than a one-bag batch shall be used. The volume of concrete mixed per
" batch shall not exceed the mixer's nominal capacily as shown on the

- manufaclurer’s slandard rating plate on the mixer except that an over-load
" of up to 10 percent above the mixer's nominal capacily may be permitted, -

provided concrete test data for strength, segregation, and uniform
consistency are satisfactory and provided no spillage of concrete takes
place. The batch shall be so charged into the drum that a portron of the

water shall enter in advance of the cement and aggregates. The flow of
.. water shall be uniform and all water shall be in the drum by the end of the

" first 15 seconds of the mixing procedure. Mixing time shall be measured - |

. from the time all materials, excepl water, are in the drum. Mixing time shall
- be not Iess than 60 seconds for having a capacity greater than 1.50 cubic
~ meters, the mixing time shall be not less than 90 seconds. If ttmtng starts the

'.'.,;__added to the specified mixing tlme The mrxrng time ends when the

instant the skip reaches ils maximum raised position, 4 seconds shall be

discharge chute opens.

The mixer shall be ope'rated at the drum'speed as Shotfvn on the

- . manufaclurer's name plate on the mixer. Any concrete mixed less than the
. specified time shall be discarded and drsposed of by the Contraotor at his

own expense.

The timing device on statronary mixers shall be equrpped wrth a bell or other

suilable warning device adjusted to give a clearly audible signal each lime
the lock is released. In case of failure of the timing device, the Contractor

| :,; - will be permitted to continue operatlons while it is being repaired, provided
" he furnishes an approved limepiece equipped with minute and second

hands. If the timing device is not placed in good working ‘order within 24

N B hours, further use of the mixer wall be prohtbtted untal reparrs are made

3242

Retemperlng of Concrete

,Retempenng concrete by addlng water or by other means wrll not be

. permitted. Water shall only be added to bring the slump to the specified

value provided that water content does not cause the design value of the
water-cement ratio to be exceeded. Concrete that is not within the specified
s!umps limits at the time of placement sha!l not be used

S TS3-16
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3.2.4, 3 Mixing in an Emergency

Remlxrng of concrete which has become partially hardenced will not be

- permitted. Such shall not be used in the Works.

~ Where, by reason of delay, it is desired to hold a batch in the mixer, mixing

may be continued for a maximum of ten (10) minutes. For longer periods the
batch may be held in the mixer and turned over at intervals as drrected by

the Englneer _

In the case of breakdown of the mechanrcal mixing equrpment the Engineer
may give consent to hand mixing, in small quantities (for mass or reinforced
concrete only) so as to reach a suppoit or a suitable location for a
construction joint. Hand mixing may only be carried out under the

supervrsron of the Englneer or hrs representatrve
Hand mrxrng wrtt not be permltted for prestressed concrete

"’:‘Where mlxrng by hand rs permrtted the fotlowrng procedure shall be
' adopted '

o __Hand mrxrng shaII be done on a surtabte watertrght platform of
sufficient size to allow the mixing of at least two batches
3|multaneously :

e ) "The amount of cement used shall be ten (1 0) percent more than the
- _;_amount specrfred for machlne mrxed concrete of the same class

e T The fine aggregate and cement shatt first be mrxed unti! a unrform
colour is obtained and then spread on the mlxmg ptatform in a thin
: Iayer TR ‘ ,

' l . The coarse aggregate whrch shatl have been prevrousty drenched

with water, shall then be spread over the fine aggregate and cement
in a thin layer, and the whole mass turned as further water is added
wilh a rose spnnkter ; Pl A D c

. After the water is added, the maes 'shall be turned at least three
times, nol including shovelling into barrows or forms, untif the mlxture
s umform in cotour and even |n appearance :

: . Hand mlxmg of batches shatl not exceed 0. 2 cubrc metres per batch.

| 8 At Ieast two test specrmens shall be moulded for 28 days acceptance

- test from hand mixed concrele. These_ tests shall be additional to
... those required in accordance with Clause 3.3.7 .

' 3.2.5 Acceptance of Concrete -

3 2 5 1 Concrete Control General

- The Contractor will be fully responsnbte for the suppty and deIWery of
: concrete under this Contract : _ S

L Concrete shatt be produced from a mrxrng ptant whrch has been consented
. 1o by the Englneer for the partrcular strength grade of requrred Where
i e concrete is to be mixed away from the srte |t wrtt be superwsed by the
L ‘Englneeror hls representatrve ' : :

T183-17



The Contractor shall not obtain supplies of concrete from a plant for use in
the Works without giving 24 hours notice to the Engineer on each occasion.
The Engineer will not accept responsibility for any loss or delay to the
Contraclor by his failure to provide notice to the Engineer.

‘Concrete shall not be mixed until consent to do so has been given by the

 Engineer. Such consent may be withheld or withdrawn for any reason
" deemed sufficient by the Engineer, including unclean excavation or

formwork, unsalisfactory formwork, incorrect reinforcement, inadequate

- transporling or compacting equipment, insufficient Contractor’s labour,
- inclement weather or conditions whlch are unsafe.

3.2.5.2

* The concrete to be ptaced in the work shalt be of such consrstency thatit =~

Consrstency of Concrete

~ can be placed, compacted and worked readily into all corners, angles and

narrow seclions of the forms and around rernforcement without causing
segregalion of the matenats or excess free water to collect on the surface

. The Contractor shall state (when submtttlng detatls of the proposed mix

‘design) the slump value proposed for each mrx WIthln the limits contarned in

- Clause 3.2.1

The consrstency of the concrete shall be determmed by a slump test in

“ accordance with AASHTO T 119 (ASTM C 143). The Contractor shall

provide al his own cost all equipment and facilities for the taking of the

slump tests. The tests shall be made in the presence of the Engrneer or hrs _

| Representatlve

'Un[ess otherwise consented to by the Engtneer the stump of the concrete

- shali not exceed 100 mm for strength grades up to 35 MPa (350 kglch) and

33

33.1

80 mm for strength grades of 35 MPa and above.

CONCRETE IN STRUCTURES '

Responsrbrlrty of the Contractor

The Engineer may request that the Contractor submrts for consent

- drawings, Specifications, calculations and other information as shall be
" necessary 1o satisfy the Engineer as 1o the suitability and adequacy of the .-
falsework, scaftotdrng and formwork that the Contractor rntends fo use on

o the works of the Contract

" Consent of the Engrneer shall not relreve the Contractor of any of hls '

: responsmltrtres under the Gonlract. -

332

3.3.2.1

_Formwork R

Desrgn _ -

s Formwork shat[ be prowded to produce hardened concrete to the trnes

. levels and shapes shown on the Drawings or specified elsewhere. It shall

: fresh concrete, vibration effects, weight of workmen and equipment, without *

have adequate strength to carry all applied loads, including the pressure of

" undue loss of shape. Forms shall be mortar tight and designed to allow

- removal wrthout nsk of damage to the completed structure Jornts in the .

T'S'a-__w ._
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- formwork shall be perpendicular to the main axis of the shape of the

concrete, unless otherwise dlrected or approved by the Engineer. -

f {equrred by the Engrneer detatted drawrngs desrgn ca'cutatrons mctudrng
_ design assumptions such as rate of pouring and concrete temperature

description andfor samples of materials proposed for use shali be submitted
for the Engineers consent, before manufacture of the formwork is

commenced

'_ Formwork shall be 50 constructed and be suff cient to tolerate high
. frequency vibration and shall be uniform sliffness to avoid causing varying
- vibration amptltudes over the formwork surfaces dunng compactron of the

“concrete.

) Demgn of formwork shall be such that it shalt not be necessary to drop

concrete freely from a greater height than two (2) metres or to move
concrete along the formwork after deposition. _

For beams, grrders and simitar members the design of the formwork shat!
allow removal of the side forms, without interference with other forms andfor

falsework. Removal of all forms shall be possible so that the load is -

- - transferred from the forms and falsework to the structure smoothly and
- gradually. - N _

o Provisions shall be rnade for the accurate Iocatron a'nd firm support of fi ttrngs,'
" bolts, ducts, anchorages and formers and holes as shown on the Drawings.

Temporary fittings used for the support of the formwork shalt be arranged to :

L perrnrt removat wrthout damage tothe concrete.

_ | Forms for edges of concrete shall provrde chamfers and tor re- entrant -
. angles fillets as shown on the Drawings, or if not shown, of 25 mm on each

side with equal angles in all cases. Where shown on the Drawrngs comners
shall be formed with fillets or curves.

' Where formwork is mtended for re-use several trmes the de31gn shatl altow '
- forthe detenorat[on of the matenals in hendlrng T

The use of non- removable formwork will not be permrtted untess shown on
‘ the Drawrngs or ordered by the Engrneer - : :

| 3.3.2.2

_Constructron S

Forms shall be of trmber. steet precast concrete potystyrene or other
approved material. Materials used for formwork shall be sound, clean, free

" from imperféctions and sufficiently uniform so that the specified surface

finish can be attained. All timber shall be free from knotholes, loose knots,

.. cracks, splits, warps and other defects which would affect the strength of the
'formwork or the appearance of the fi nrshed concrete surface R

" Timber forms for exposed surfaces shatl be constructect from p[ywood or

 particle board with hardwood or approved softwood sluds and wales.
o Dressed trmber forms may be used only w:th the consent of the Englneer

| "_"-'The type and qua!rty of matenal setected for formwork and workmanshlp '
- used in construction shali be such ihat the surface. specified - shall be

_obtained. (See Clause 3.3, 8). Forms shall be constructedltn such a manner

- that stnppmg shall not result | in damage to the concrete

18319



- Formwork for all exposed surfaces shall be made -from panels having

uniform widths of not less than one metre and uniform lengths of not less

“than two metres, except where the dimensions of the members of the

member formed are less than the specified panel dimensions. Plywood

‘panels shall be placed with the grain of the outer plies perpendicular to the

* sludding or joists, unless otherwise permitted by the Engineer. Where
- plywood form panels are attached directly to the studding or joints the panel

shall be not less than 15 mm thick. Plywood from panels less than 15 mm
thick, otherwise conforming to these requirements may be used with a

“continuous backing of dressed material of 20 mm minimum thickness. All

~ form panels shall be placed in a neat, symmetncat pattern subject to the
consent of the Engineer.

Forms for alt surfaces whrch will be comptetely or permanently hrdden below

~ the ground may be constructed from dressed or undressed trmber steel,

plywood or particle board.

“The use of wires or bolts extended to the suiface of the concrete will not be

‘ . permitied excepl where shown on the Drawrngs or if consented to by the
- Engineer. : :

““Any embedded ttes shatl remain embedded and shatl termlnate not less

than twenty five (25) mm back from the formed surfaces. Ties shall be
constructed so that the removal of the end fasteners can be accomplished

. without spalling the concrete faces. All recesses shall be filled in accordance
- with the requrrements of Clause 3.6.3 of this Specrf catron :

“Ties embedded in parts of the structure below the water sha!l have stainless

- steel tips. Stainless steel seclions of the tie rods shall extend not less than

~ seventy five (75) mm into the concrete from the face of the face recess -

- formed by the inner spacer

3323

Erectron of Forrnwork

Drmenstons and posrtron of forms especralty those eﬁectlng the constructron
of subsequent portions of the work, shall be carefully checked after the

* forms are erecled. Forms shall be alrgned accurately and the location of all

fittings, hole formers, elc. checked prior to placing concrete. Overall
accuracy of the formwork shall be to the satisfaction of the Engrneer and

‘ shall ensure that the requrrements of Clause 3.3. 9 Tolerances are met.

The interior surface of the forms shall be treated with the lightest practrcat

coating of an approved non-staining release agent before. the steel’

* reinforcement or other msertrons are placed to ensure non- adhesron of the
—-mortar : Ly R L ,

' The formwork shaII be rnspected by the Engmeer and the p!acmg of
reinforcement in the spaces formed shatl not commence untrl consent is

: grven bythe Engrneer

' The formwork shall be agam mspected by the Engrneer before ptacrng of

concrete is commenced. Before consent to commence concréting is given,

all dirt, chips, hardened concrete or mortar and all forergn matter shall be

removed from the forms

Such consent wrlt not relreve the Contractor of responsrbrlrty for any defects
in the formwork, reinforcement, _embedded components or the formed

TS3-20
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3.3.24

concrete surface which may become apparent during or after casting the
concrete. : o

When an inspeétion is requested by the Contractor, a notice of not less than
24 hours shall be given to the Engineer.

Removal of Formwork

All formwork shall remain in place until removal is authorised by the
Engineer. The formwork shall be undisturbed until the concrete has
adequately hardened and has attained the necessary strength to carry ils
own weight and construction loads. When required forms shall remain in

: pt_abe_ to protect the concrete against the effecls of low temperalure or
- excessive evaporation. Unless otherwise specified or directed by the

Engineer in writing, forms shall not be removed from the concrete unlil the
times specified in Table 3.6 have e!apsed. _These periods may be exlended

by the Engineer. = . =

" Forms for cdlurhns and other load beé'ring members shall élways be
- slripped to determine whether they are satisfactory before removing

falsework from any structural members they support.

" In the case of complicated shapés' ‘whe're"shrihka'gé slress'e:s'could cause

- . cracking, the Engineer may permit side forms to be loosened at an earlier
w o ostage. - . R TV S o

- .. In the case of concrete containing special admixtures, stripping times shall
. be as determined by the Engineer who will take into consideration the age

_ . which such concrete would have the same sirength as that containing
- ordinary Portland Cement without additives. . - R

To pékmit the satisfactory f'inisﬁ'ing' of kerbs, crash bérriers; posts etc. forms '

* for such members shall be removed in not less than 12 hours nor more than

- 48 hours after placing concrete, depending on weather conditions. The

~ forms for adjacent parts of the structure shall be specially designed to permit
this being done without injury to the concrete.

N » ~ For Concrele Mix designed on Use of :
. PositionofForm . ["5,4inary Porttand Cement | High Early Strenglh Portland
: LT {moislure curing) - Cement
_ | Sides of beams, columfs, wall
-] ete., when the height of each day's
pouris; .7 il e St )
v Underosm L aday . 18 howrs
. ,'0.6{03.0{11 S : - 2_déys o SR .: 1.5 days
-4'.— 30t060m SR < Coo3days oo o0 " 2.5days
¢ G-OIOQ-OFh O, s T 5days. _. : .o Adays
Sides of Squafe Pites . | f2hours | . Bhours
Sides of Octagonal Piles : . - |- =~ ; 24hours - - i8hours -

Al recesses shall be filled in accordance with the kéquiremenls of Clause
3.5.3 of this Specificalion. . N . o

- Tab[e 3;6 - Time_s for Rem_bval of Formwork
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Supperting forms and falsework:

¢ Under deck slabs of garder

bridges 7days ) - :7 oays __
+  Under simply suppoited slab B : . ST -
spans 10 days _ _ 10 days

«  Under the sterns of simply . ' S : o :
supported girders and smgle 21 days 21 days
spanarches . . Y o B S

Suppotting forms and falsework
under  preslressed ~ concrele
members : :

Untii 70 percenl of lhe preslressmg rorce is app'red to the
concre!e unless olherwrse dlrecled :

3. 3 25 Precast Deck Formwork

. Where shown on the Drawrngs deck formwork shall compnse precast |

concrete slabs. The slabs span befween the tops of the beams, are
completely self-supporting, and are not recoverable. The Contractor shall

. - supply and erect conventional formwork for the deck overhanging he outer

"beams and where required elsewhere, such as at the end of the spans.

Unless otherwise specified or shown on the Drawings, the stabs shall be

N manufactured by the Contractor.

. Before placmg slabs the seatmg a!ong the lop flanges of the beams shall be

~ ~ brushed clean, then cement mortar placed in a thin layer along each seating

to improve the bearing of the slabs. The slabs shall be laid before the mortar

- commences 1o set, and shall be buited tightly logether. After placing slabs
and before placing reinforcement, all joints between slabs, and between

beams and slabs, shall be filled with mortar. Immediately before concrete in
placed in the deck, the whole of the formwork slabs and tops of beams shall

- be thoroughly welted and kept wet unil covered with concrete. All costs of

~ handling, setting, and stopping for formwork slabs shall be deemed to the .
“included in the schedute item for deck concrele. S

" Note: The use of precasl deck formwork is nol apphcabie to lhrs com'racf

333

3.3.3.1

~Joints -

Construotlon .Jomts '

j Construcllon jomts shall be located where shown on the Drawmgs or
. permilted by the Engineer. Construction joints shall be perpend[cular fo the
- principal lines of stress and in general shall be iocated at pomts of mlnlmum _

- shear.

© AL honzontal construclron jomts gauge slnps 40 mm lhlck shall be p[aced

inside the forms a!ong all exposed faces o give the joints straight lines.
Before placing fresh concrete, the surfaces of construotlon joints shail be

. sandblasted or washed and scrubbed with a wire broom, drenched with
~ water unlil salurated, and Kept saturated untit the new concrete is placed.
Immediately prior to placing new concrete the forms shall be drawn tight

against the concrele already in place and the old surface shall be coated

thoroughly with a very thin coahng of neal cement morar. Concrete in . _' _

" substructures shall be placed in such a manner that all horizontal

construction joints will be truly horizontal and, if possible, in locations such ° B
- that they will not be exposed to view in the finished structure. Where verlrcal -
constructlon joints are necessary, remforcmg bars shall extend across the B

TS 3- 2
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3.3.3.2

joint in such a manner as to make the structure monolithic. Special care
shall be taken to avoid construction joints thorough farge surfaces which are
to be lreated archrleclurally

Necessary dowels, load- transfer devrces and bondrng devrces shall be
placed as shown on the Drawings or directed by the Engineer.

Expansion Joints

Provision for expansion and contraction in concrete structures shall be as
shown on lhe Drawings. Expansion details are designed and dimensioned
for installation at a mean temperature of twenty-seven (27) degrees Celsius.

- Where the ambient temperature is likely to vary by more than five (5)

degrees from lwenty-seven degrees Celsius the Contraclor shall request the

. Engineer to give a direclion regarding any allowance which shall be made in

) i settrng lhe expansron jornt

Joint gaps shall be conslructed as shown on the Drawmgs ‘

| - The supply and rnslallahon of deck expansron jornts in bndge decks shall be

3.3.3.3

in accordance with the technical proposal which shall be provided by the
Contractor to the Engineer for his review and approval prior to their
procurement and rnstallatlon ‘ : :

Open Jomts

',__Open jornts shall be conslrucled where shown on the Drawrngs by insertion

and subsequent removal of a wooden strip, metal plate or other approved
malerial. The insertion and remova! of the template shall be carried out

- - withoul causing damage to the concrete. Reinforcement shall not extend
. across an open ]ornt unless S0 shown on lhe Drawrngs '

. 3.3.3'._4

Frlled Jorn{s

_ The openings for pre formed poured or other expansmn jOlnlS shall be

constructed in a similar manner to open jornls

Where shown on the Drawrngs joints ‘shall be filled wnh purpose-made
elastic joint filler. The Contractor shall submit samples and technical data of
hlS proposal for jornl flller not less lhan 3 months before rls rnlended use.

o Jomt lrller shall be pre formed hrghly resrlrent lype sponge or cellular rubber

conforming to ASTM D 1056, of 10 mm thickness and of density not less

+ than 30 kg/in®. Joint filler shall be held in place against the completed side of

an expansmn joinl by a waterproof cement or olher approvad neans. _'

Jo:nl frller shall have but not be lrmrted to, the followrng mmrmum properlres

',.. It shall exhibit sustarned adhesion to concrete under wel condmons and

) not become bntlle aﬂer prolonged hol dry condlllons BOEE

lt shall not rupture as a result of a shear movement of 50 mm

. It shall be non -toxic and non |njur|ous to concrete

; Ali jornt surlaces lo be frlled shall be clean dry and fully cured
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