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~ SECTIONTS 2. EARTHWORKS

 GENERAL
" This section of the Technrcal Spccrtrcatron covers the general and specific

L requrrementsot earthworks. - .

- 21441

Character of Strata
The Contractor shall acquaint himself with all available data regardlng earthworks

_ .. and the character of strata and matenats to be excavated and used as filling. He
L shall satisfy himself as to : : o SRR

. the general crrcumstances at the Stte of the Works
¢ any obstructions thereon __

. the form of rrverbeds and banks

) i'.'.., .theflow of water m the nver and channels P

e the surface of the ground

e possrble subsrdence ot sott ground S

"« poor matenats o

e possibility of ﬂoods

Y. e his oblrgatrons for drve_rs_ron and care of water under clause 1 13 of the -

S "f’_GeneraI Specrtlcation
. shppmg clay -

e running sand

. gravel and boutders

... sprrngs subsorl and rrver water Ioose orsolrd rockand stones B

. trees brushwood trmber and debrrs S

obstruct[ons ot any ktnd and matenal ot whatever nature '

f Ftates entered in the Bill of Quantrtles shall reﬂect the Contractors own _
- assessment of risk and influence that these matters may have on his costs and
‘&:'___no subsequent adjustments shall be made to rates for any reason. . ..

2142 o
A earthworks shall be carried out to the drmens:ons lines and Ieve!s as shown o

Earthworks to DlmenStons, Lmes and Levels ‘

-' - onithe Drawings, or to such other dimensions, lines and levels as may ordered by

the Engineer. Dimensions and iines, which are based on or related to ground

e levels, shall be referred to the Englneer betore commencmg earthWOrks al any.

location,

. Fortho purpose 0’ the Spemtrcauon the term onglnat surface level shall refer to
- the ground or the river bed surface before the start of earthworks in accordance -

E __'_wnh the provrsrons provrded for in clause 1.17 in the General Specrtrcatton

L :;'??The Contractor shali be completely and sotely responsrble for settrng out the R

works and- estabhshmg an adequate number. of bench marks and. reference
" points. Surveys to be performed by the Contractor are descnbed in ctauset 17

= of the General Specrtrcatron

TS2 1



2.1.3

Method of Excavation

The Contractor  shall carry out excavation in whatever material may be
encountered and by any method or combination of methods he considers most
suitable subject to any restrictions herern

The Contractor shall give due consrderatron to the matters in clause 1. t 1

- (Character of Strata), clause 1.13 (Diversion and Care of Water) of the General

2.1.4 - . .
-+ " Excavated materials which, in the opinion of the Englneer, do not meet required
- Spegcifications for fill, embankment or backfill shall not be used for such purpose

Specification, location and access to soil drsposal areas fill and stock prte areas
and all other relevant factors.

Unsuitable Materlats

o and shall be transponed to sp0|l durmps or stockprles

215

Transportation of Excavated Materrat

 The (ransportation of excavated materral o frll embankment backtrtlrng or

* stockpile site or disposal of excess or unsuitable materials shall be carried outin

~ accordance with the approved schedule of earthworks operations. The Contractor
shall transport material by the most appropriate route betweén excavation and

placement or dlsposal areas usrng. as far as practical, access and haul roads

within the site in order to minimise disruption to the population in the vicinity of

' - the Works. Protective measures shall be made and malntarned throughout for the

216

satety of operations both on-site and off-site.

oy _When haulrng is done off-site loads shall be tnmmed to prevent sprllage Wet
“materials to be hauled shall be dried suifficienlly prior to loading to prevent -~

spillage by leaking. Any damage or unsightly appearance on lhe surface of any

road caused by the Contractor's hauling operatron shall be rernstated by the

' Contractorat his own expense T A -

: Drsposal of Excavated Materrals :

Excavated material which, in the oprmon of the Englneer is surtabte for use in

illing, embankment or backfill may be transported - directly to its final posmon, _
- stock piled, or placed as otherwuse approved by the Engmeer '

B _Unsmtable soil or surplus excavated materrats shall be drsposed of in approved
* disposal areas as directed by the Engineer. The Contracior shall trim and grade

ER spoil lips to profiles, helghts and levels ‘approved by the Engrneer He shall also

22

929"

~maintain without interruption the flow of water courses affected by tips and
 comply with any other arrangement at the srte exrstmg between the Engrneer and
' anyotherpartres |nvoIVed R ST By P I RS L

CLEARING AND Gaueemc ..... R SR

"Scope

" The work covered under thrs ctause shall inctude the suppty of aII Iabour and' .
- materials- and” the Conltractor's equipment for the pertormance of all works T

e necessary for cteanng the Site oecupred by the Works

_ Such clearmg shall mclude cuttrng down and uprootrng ot trees, shrubs and _
- bushes, grubbing and removal of réots and stumps, removal of végetation,

L s structures and other cbstruchons to the extent requrred by the Englneer

CTs2i2 .
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2312 BRI ' |
' Excavated surfaces shall be trrmmed to the Irnes and grades as shown in the

. All combuslible materials from Site Clearing shall be burned, removed from the

Site or otherwise disposed of all to the satisfaction of the Engineer. Such

- materials shall, when dry, be burned completely and reduced to ashes. The
- . GContractor shall at all times take precautions to prevent the spread of fire. On-site

burning of combustlbte materral shatl be subject to the prror approval of the

: Engrnear

Holes resultmg from Site. Ctearrng shall be tltted with approved materrals and

' compacted in layers to the dry densrty of the surroundrng soil.

The Contractor shall obtain the t:ngrneers wntten approval prior' to

P commencement of any Srte Clearmg

23.1 .t

- EXCAVATION

L Channel Excavatron

General

The . work covared by thrs clause retates to the excavatron ot the improved
waterway channels of the West Floodway and the Garang Rrver within the Site

“boundaries. . U e "
- For.the purposes of thrs Contract the fo!lowmg arbrtrary defrnrtrons shatl apply

Eggavatrgu Below Water Level

i This sub- category shall mean channel eXcaVatron carried out below EL -0. 23 in
© " the West Floodway downstream of Simongan Weir. = . =
P Upstream of Srmongan Werr, it shal[ mean channet excavatron betow EL +5. 20.

o Ezcavatm_Abg_e_watM_et

.jThIS sub- category shall mean channe] excavatron carrred out above the upper )
' surface of “Excavatron Below Water Level” as delmed above. o

- The Contractor sha!l carry out all channel excavatron in whatever materrat may be
~ encountered in accordance with these ‘Specifications, the Drawings and any
- - directions of the Engineer. The Contractor shall provide and operate all

s 'necessary excavating, lifting, hauling, transport and other equrpment to deal with

any type of material éncountered. Excavation for the various works shall be

“* carried out to stch widths, lengths, depths "and profiles as shown on the
Drav.rrngs orto such other drmensmns as may be ordered by the Engrneer in
;’wntlng : o _ ; _

Trrmmlng Tolerances

Drawings or 10 “othér lines and’ grades as may be directed by the Engineer.
7 Cross- sections ‘on completron ot excavatron in waterway channels shatt contorm
o to the foltowrng toterances L _

;a) Over exoavatron cf the depth ot the low water channel G : _k _( '_,590 mm

‘.b) Under-excavatton of the depth of the Iow water channel L o Nil -

- €) Over-excavation of the widih of the river channel - "~ S 500 mm
d) Under-e)(cavation of the wrdth of the nver channel - - S P NI
e} Deviation of the shoulders of low and hrgh water channels towards the Nil

channel centrelrne

e TS23
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I) Deviation of the shoulders of low and high water channels away from + 1 600 mm
= _channel centreline - - : :
g} Over- -excavation of bed ofthe hlgh water channel ok 200 mim

h) Under-excavation of the bed of the high water channel e T Nif

Note that the above tolerances shall not apply when channel dlmenstons are
specmed to structures such as revetments or parts of wetr structure '

Excavatton Beyond True Llne S

The waterway channels shall be out to the lines and tevel as shown in the
Drawmgs and to the tolerances stated in clause 2.3.1. 2.

For all parls of the waterway channels, with the exceptlcn of the tow water
channel, any over-excavation, for whatever reason and cause, unless as a resutt

- of the Engineer’s direction, the Contractor shall, at his own expense, make good

the excavation to the required line and level with approved material and i such a

- manner as the Engineer may approve., Where over-excavation Is not detrimental -

5314

to river flow and not unsightly, the Engineer may, at his sole dtscretron watver the -

reqwrement for maklng good such over—excavatlon

inspechon and Survey

-" The Conlractor shall measure work in progress by meéans ot appropnate survey '

methods and in the presence of the Englneer or his representatWe

. The Engineer wil cary out Inspection of work progress and. measurement of
- work completed assisted by the Contractor who shall prowde boats, boatmen
e Vlabourers materials and all other |tems necessary for the Englneers use

232

2;3.2.1

C_ommon Excavation and Structural E)'tcaVation |

General

" This clause 2. 3. 2 refers to att cOmmon excavatlon and structural exca\ratlon to be' '

< carried out under the Contract and shall be read in conjunctton wrth clause 2.1,

. The Contractor shall carry out all common and structural exoaVatron in whatever

~ ;. material may be encountered in accordance with these Specifications, Drawings

... and any direclions of the Engineer. The Contractor shall provide and operate all _
.- Necessary excavating, lifting, hauhng, tfransport and other equment 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 dlmensions as may be ordered by the Engsneer En E : :'_
writing. : B IRt s .

B " Where necessary the srdes of atl excaVattons shall be properly shored pr ﬂﬂd

- supported wilh strutting and planking, and the sides shall be close sh_eeted where B

necessary to prevent the entry of runnlng sand mud and the hke

", When any excavation has been completed and tnmmed the Englneer shaII be

informed so thal he may make a formal mspectton ‘No excavation shall be

.~ -7 backiilled or covered with concrete unirl |t has been mspected and the Contractor o
~ has been authorised to proceed T TR R R

TS2-4 00



2. 3 2 2 Excavation Beyond True Line S .
" Where any over-excavation 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 excavations to the required iine and fevel with :

1) approved material and in such manner as the Engineer may direct where the”
excavation is other than for concrete work; or

- 2) concrete of the same grade as that to be used in the true excavated shape ‘

_unless directed olheiwise by the Engmeer where the excavation is for
. congrete work : . : : .

2 3 2 3 Common Excavatlon -

Common excavation shall mean any excavatron works other than that covered
- by Clause 2.3.1 (Channel Excavatron) Clause 2.3.2.4 (Structural Excavatlon) or
C!ause 2. 3 3 (Soft Rock Excavahon) T

o2 3 2.4 Structural Excavatron . . o
' : _Except where otherwise shown on the Drawmgs or drrected by the- Engrneer

" Structural Excavation shall comprise excavation associated with the construction

- of structures mctudmg, but not limited to, weir, flood walls, protection works,
| revelments, gabions, retaining walls, ground sills, service stairs and any other
works where the Engmeer determrnes that Structural Excavalion is appropnate .

Except where otherwise shown on the Drawings or directed by the Englneer the ,_

Contractor shall peiform structural excavatron to one of the two relevant typlcal

prottles descnbed below.

| :1) _Where average depth of excavatlon as determlned by the Engrneer is less B

" than or equal 10 1.2 m then the side slope shall be at 1.0 unit vertical to 1.0

~ unit horizontal with a horizontal clearance at the unders_lde of the proposed

foohng to the start of the excavatlon slope of 250 mm.

- '_ 2) . Where. average depth ot excavatlon as determrned by the Englneer is

Y greater than 1.2 m, then the slope shall be at 1.0 unit vertical to 0.5 unit .
- horizontal with a horizontal clearancé at the underside of the proposed
. footing to the stari of the excavation stope of 1000 mm. -

5 The base and srde s!opes of excavatron agarnst whrch concrete is to placed shatt -
" be finished accuratety to the dlmenstons shown on the Drawings or préscribed by

the l:ngrneer and the surface so prepated shall be thoroughly compacted with
" suitable equipment to obtain a satisfactory foundation. If at any pomt the natural -

foundation material is disturbed during the excavalion process or otherwise, it

_ shall be compacted in place to obtain a satisfactory foundation, or it shall be

© + removed and reptaced WIth approved compacted materrals or concrete all the

Contractor s expense

7._';Soft Rock Excavatlon o SR _. B
' Soft rock excavation shall mean the excavatton of soft rock from areas to be -

' excavated o the llnes, levels and protlles as shown on the drawrngs

R Thrs olause shall be read i in conjunctlon wrth clauses 2 1.

When the Contractor consrders that soft rock has been encountered Contractor '

. shall notify the Engineer who shall confirm or othérwise the presence of soft rock

. " for the purposes of payment. The interface betweén soft rock and other materials - '
‘to be excavated shall be determlned by sur\rey in the presence of the Englneer or

| 7-'__:__h|s representatwe

o Tszs
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2.4.1 - _ I g . : N
% The work descnbed in lh:s clause shall consust of the furnlshlng of necessary

For the purposes of this Contracl, soft rock shall be defined as rock which is
capable of being broken and excavated by excavating equnpment or rippers
altached to dozers wnthoul requmng the use of exploswes ‘

| FI,L.L -

General

materials and selecting, stockpiling and blending if required, transporting, placing ,
spreading, adjustment of moisture content, compaction, shaping and doing
incidental ilems of work to construct the finished fill to the lines, grades and

- prohles as shown on the drawings or as directed by the Englneer

S The Contiactor shall make due allowance for consolidation and setllement
- whether compaction is specified or not, such that the levels, widths and

dimensions of the finished surfaces at the end of the Defects Llablhty Penod shall
~ not be less than the levels and dimension shown on the Drawings. - S

. "AII filling and embankments shall be constructed to the Imes and Ieve!s shown on

“ the Drawmgs or eslabllshed by the Englneer -

242 | : |
o :'__Matenals to be used for the vanous types oi fllls shali conform to the

T _Accumulauon of matenal at the base of embankment slopes W|II nol be permltted

Matenals

g reqmreme“ts specmed herem or as approved by the Englneer

h Fill FIII |F|I!|n n Backfill wi M

- Material to be used shall be_extracted and selected from exoavated ‘Material

including that from common eXcavation, structural excavation or channel
~excavation and shall not contain roots, tuif or clod exceeding 75 mm in size or
organ:c matter of any kind and shall be approved by the Engmeer '

| Generaily matenal shall not be used unless permmed by the Engmeer, where:

- _1; 1) - its 60% pamcle size is Iess than four times its 10% partlcle size. .

2) it contains less than 8% passmg 0. 075 mm test sleve.

. Soil Filling

Material 1o be used shall be exlracted and se!ected from excavated matenai ,

o mcludlng that from common excavation, structural excavation of ¢channel

© . excavation and shall not contain roots, turf or clod exceedlng 76 mm in size o and -

" _shal] be apprOVed by the Englneer
CGravel

* Gravel for use in gravel beddmg or gravel backhtl shall con5|sl of hard durab!e _
" stone which will not break down or deteriorate in servicé 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 gradmg, by weight, .
“determined in accordance with AASHTO test methods conformmg to the gradlng

e ShOWn in the followmg table:

" sleve Size Perc'entage Passlng

© 2inch . ) oot T
teinch | 07 85100 ... -
_Bfdch | f 50100 .
2inch — =
Yoo @8Inch - o 15-65 - -
Ui Nod4g o Tl Q85 i
:No8 - - . . 058
No200 e 03

TS2 6



2.4.3

The Contractor shall submit to the anlneer for approval samples and grading
analyses of potentlal matenals for use as gravel -

Byhhliﬂgng ’

" Rubble stons to be used for rubble stone beddlng or rubble stone l:lllng shall be

clean and free from other deleterious materials. Unless otherwise specified or
directed rubble stone shall be hard, natural stone or crushed stone with particle

S|ze between 250 mm and 400 mm or as dlrected by the Engmeer

_' Placmg, Compaction and Moisture Content of Frlling _
- This clause relates to the earth fill used in \e'xrth tlll backflll w:th selected soil and

o .embankment as shown on the drawings.

'Pnor to commencement of lltllng, the Contractor shall carry out under dlrect

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
equ;pment reqwred to achleve the specmed compact[on for each type of frII

E _matenal o ,
Fl matenal shall not be placed when m ) the’ oprn[on ol the Eng:neer satlsfactory

o 'results cannot be ach|eved due to heavy rain or other adverse conditions. -

" Fill shalf be spread and compacted in approxlmately horizonta! tayers of unrform -
- moisture content and uniform compacted thickness not exceeding 300 mm {or to
-+ lesser thickness as specified élsewhere). Filling, operations shall be such as to

ensure that materjals will be blended sufficientlly to achieve the highest

"' practicable dry densrty, rmpermeablhty and stabilily. Where the surface of any

. layer of filling is too dry or too smooth to bond properly with the next layer of

material, it shall be moistened and/or scarified in an approved manner lo provrde
a salisfactory bondlng surface before the next layer is placed ~

" The’ morsture content of tllllng shall bg- carefully controlled, elther by nalural

~drying or weétting with a fine spray, to achieve optimum values. Fill material shall
;" be compacted to a density of not léss than 80% maximum standard dry density
- determined in accofdance with AASHTO T'99. For portions of embankment upon

- which road pavements are to be constructed the Upper 300 mm of fill material -
- directly below the road pavement shall be compacted at oplimum moisture

.. content to a compaction of 90% maximum standard dry density in accordance
- with, AASHTO T.89 for the full width of the roadway. Where practical, as
AV determlned by the Engineer, moistening of the material shall be performed at the
... site of stockpiles.but such moistening shall be ‘supplemented by fine spraying at

:_,_:._the time of compactlon 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 condltloned by wetting or drymg to
el achleve a mmsture content in the requrred range.’ : :

;;'_'iAlE compactlon equment shall be approved by the Englneer in wntlng before'

- commencement of any filling operations. .

2.4.4

AL the end of each day, or whenever operatrons are suspended tor any reason,‘
: the surlace shall be rollect smooth and slrghtly erowned to shed water, '

. Preparation of Surface under Embankment S S
_Filling shall not be placed on any portion of embankment toundatlon untll such"__

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

“Approved by the Engineer. Tests pits, trenches and cavities resulling from the -

.- removal of unsound foundation materials or for inspectlon of sub-surlace
. rcondllzoneshall betulledwrth selected matenale o : .

TS2 7



245

- Foundation material which does not have a densﬂy in the unchsturbed condition

as specified for the fill material to be placed upon it shall be molstened and
compacted to specified dry density or shall be removed, filled and compacted of
shatl be treated in a manner as dwected by the Eng:neer '

.Frllmg Adjacent to Structures e :
Filling adjacent to structures shall be pIaced and compacted to avo:d damage to

such structures. Compaction adjacent to structures shall be carried out by hand
or with suitable hand-operated equrpment rn honzontat Iayers not exceedlng 150

mm thrckness after compachon

Unless otherwise specmed or permltted by the Engmeer trltlng shall not be

2.4.6

L _':_-'_f'constructlon of embankments assoctated with tloodwalt constructron or ralsmg SR

. Before full-scale frlhng is started the Contractor shaII demonstrate to the .

placed and compacted adjacent to concrete until at ieast fourteen (14) days atter

: the placmg of the concrete REE

':Embankment Constructton

~ Filling for embankment constructron shal[ mean comptetrOn of all tllllng
- constructed in accordance with the requirements of clause 2,5.3 and to the lines, .~

" levels and profiles shown on the Drawmgs or as dn‘ected by the Englneer and -
' shatl |nclude the following : o

- e constructron of embankments tor earth d:kes

'_"'Ai ,'fconstructron of any otherembankments shown on the drawmgs or as directed L
'bethe Englneer P : o T S

Trral Embankment

o Engineer, using a trial embankment, the construction equipment to be used and

Cits capablhty for spreading and compacting at least three conttguous layers of

| filling in which tests of standard and field compaction shall be conducted. Where

- - different kinds of material are encountered during the course of subsequent work . B

o . then further trials shall be conducted as drrected by the Engineer

" The Contractor shall be permltted to build and mcorporate trial’ embankmenls on ' - _
the alignment and in the lower layers of any final ‘embankments provided that all = -

" specification requirements are satisfied. Where ‘any trial embankménts do not

+ meet minimum’ specification requirements they shall continue to be’ completely
removed and reconstructed untrl mlmmum specmcahon reqwrements are .

achleved

" The minfmum tength of tnal embankments shall be 300 m. and thelr wrdth shall be s

the full width of the particular embankment at the selected locations. Trial

embankments shall be allowed 1o be |ncorporated in’ flnal embankments only R

- after wntten permlssron ot the Englneer SRR
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- 2.4.8

| Soll Tests

- Tesls on materals for use as trlllng shall be perlormed by the Contractor ang
shall enable determination of soil characteristics, suitability, dry density/moislure
- content relationships and the iike. A formal report of all tests shall be prepared by

the Contractor and approved by thie Engineer. Tests shall be performed by the

- Contractor prior to commencement of earthworks, and every time soil

charactenstrcs change Tests shall include but not be llmlted to the fotlowmg

Ta) - Compactlon (AASHTOTQQ) (Dry Dens;ty)

b) - Particle size distribution
¢) - - Specific gravity -
d) MoiISture content

e)  Plasticlimt =

f) = Direct shear

o Test results shall be submltted to the Engrneer for approval

| Freld morsture content tests of compacted lrlllng shall be made on each layer and

- ata frequency ot one test for every 200 m2 _

: 'The Contractor shall prepare a soil test prcgramme in conjunctlon with his
- earthworks operation schedule and submlt it to the Engmeer for approval

' For gravel and rubble stone only partrcle size drstrrbutron tests are required.
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L Backfill compnsmg approved materials complylng w:th the specrlrcatron for trllrng

Backﬂlllng wrth Se[ected Sorl

S - provided in'clause 2.4.2, shall be placed and compacted adjacent structures as
" "shown én the Drawrngs or as drrected by the Englneer ' ‘

- Prior to commencement of backtllllng adjacent o structures the area shall be
" cleared of all formwork and other temporary works. Compaction shall be carried
- out by hand or with suitable hand operated equipment so as to achieve specified

. compaction without. damageé to struclures. Backfilling material shall be wetted or

| . allowed to dry in order achieve optlmum moisture content for compaction.

iy Backfrllmg shall bé placed and compacted in continuous horizontal layers of not
~. more than 160 mm compacted thickness. Unless otherwise specified, backfilling
- shall be compacted 1o 90% of the ma)umum dry densily as determlned in the
- . laboratory compactlon test referred to in clause 248. .

" Unless otherwise specrtred or permitted by the Englneer backlrlilng ehall not be
* placed and compacted adjacent to concrete untrl at least fourteen (14) days alter

- the placmg of concrete.

Compactron of backfilling matenal placed above buned concrete. however shatl ,
~-1.+~ not be permitted to be carried out with vrbratlng equrpment except wrth the pnor _

2410

approval ot the Engmeer

Gravel Backfrll

Gravel backfill shall be placed adjacent to structures or footrngs in the specral

- locations shown on the Drawings or as directed by the Engineer. Selected soil
~ .. shall, compnse |mported or otherW|se approved materral as specrfred in clause

: ' Prror to commencement ot backtrltrng adjacent to structuree the area shall be
cleaned ol alt formwork and other temporary works Compactron shall be carrred

o _.TS.?“? SR



out by hand or with suitable hand operated equipment so as to achieve a dense

.- slable matrix without damage to structures. Backfilling material shall be wetted or
.. allowed to dry in order achieve optimum moisture content for compaction.

' Grave! Backiill shall be placed and compacted in continuous horizontal tayers of

" not more than 200 mm compacted thicknoss, Each layer shall be compacted untit
-t |s stable and dense and shows no movement under compactmn

: Untess othenmse specmed or permrtted by the Englneer backtrlhng shall not be

2.4.11

placed and compacted adjacent to concrete until at Ieast fourteen (14) days after
the placing of concrete. : ,

Compaction of backtltllng material placed above buried concrete however shall
not be permitted to be carried out with vrbratmg eqmpment except wrth the prior
approvat ot the Englneer _ :

Gravel Beddlng and Flllmg

Grave! bedding and grave! filling shall be ptaced in the Iocatlons shown on the .
* Drawings or as directed by the Engineer. Gravel material shall compnse imported

. orotherwise approved material as specnt[ed in clause 2 4.2

" Gravel beddlng shall be placed and compacted usmg mechamcal compact:on
- equipment In continuous horizontal fayers of the compacted thickness specified

on the drawings. Each layer shali be compacted until it is stable and dense and

shows no movement under compactton

2.4.'12

Rubble Stone Beddlng and Flllmg

S Rubble stone, as specified in clause 2.4. 2 shall be placed in the locatrons and to
~ the lines, levets and profiles as shown on the drawmgs Stones shall be placed by

- machine or hand placed with smaller stones placed in the spaces between the -

o Iarger stones S0 as to forma stable matrrx -

2413

Sorl Frllmg

~Soil filling for the purposes ot thrs specallcatron shall mean the placement of so:l ’

-ﬂ as specrhed in clause 2.4.2 around cylindrical gabions.

-7 Soil trlllng shall be placed in layers not exceedlng 150 mm thick and compacted
" with hand tampers or by mechanical equipment until soil the soil filling ceases to
L penetrate the voids in the adjacent cylindrical gabions and is firm and stable.

2.5

25.1

SODDING

, General S - | s , 7
- Thls work shall consrst ot furnrshlng, placrng and compactlng topsoﬂ and Iayrng

L grass sods in accordance with the Specn‘rcataon where shown on the Drawangs or

252

2521

: ordered by the Englneer

Materlal Requrrements o )

'Topsoﬂ

Topsoil shall be ctean tnabte SOII tree ot stones larger than 20 mm and free of

_weed or other deletenous matter

rezr0
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"f'2.6.1'.1 | o
Coo Measurement of the volume of Excavatron below Water Levet wrtl be made usrng

2522 Grass Sod

The sod shall consist of a healthy, dense and well rooted growth of hvlng grass
with roots surrounded by topsoil and shall not contain weeds or other undesirable

'plants

The grass sod shall be cut mto umtorm squares approxrmately 300 mm and shall

~* have a minimum thickness of 50 mm (excluding grass b!ades) The type of grass

253

2_.5.3.1

to be used shall be subject to the approval ol the Englneer

Method of Constructlon

Soddlng

The surface of thé area to bé sodded shatl be t‘rrmmed to the protrle as shown on
the drawmgs to the approval of the Englneer o

Units of grass sod shall be placed in umform rows wrth the S|des of adjacent sods

_ _tn close contact to each other.

Unless olherwise requrred the sod on slopes shall be tald honzontally, begrnnrng

B atthe bottom of the slopes and WOrklng upwards. -
" “The areas to be sodded shall be as shown on the Drawmgs or as spec:tred by the

- Engineer. The surface of the areas to bé sodded shall be loosened and brought

~ to a reasonably fine texture 1o 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 m0|st and the sod shall be placed thereon wrthln 24 hours
alterhavmgbeencul : T L

. On atl slopes steeper than one vertrcal to three honzontal the scd shall be
. pegged with stakes, 200 - 300 mm in length, spaced as required by the nature of
" the soil and steepness of slope. Stakes ‘shail be driven into the sod at right

: angels to the slope unlrl flushed with the bottom ol the grass blades '

After the p!acement has been compleled the surface shall be cleared of loose
" s0d, éxcess soll, or other forelgn material, whereupon a thin layer of topsoil shall

~ be scattered over the sod as a top dressmg and the areas shall then be
E thoroughly morstened by spnnkllng with water. - SR S

The Contractor shall regularly water and malntarn sodded areas in satlslactory
condition for the durat|on ol the Contract and until trnal acceptance ol the work by

_ the Englneer
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: MEASUREMENT AND PAYMENT

Excavatlon

Excavat{on below Water Level

-+ . the:average ‘end area.méthod of calculation for that portion of the volume of
-+ ¢hannel excavation below the nominal water level as defined in clause 2.3.1.
i Méasurement for payment s shall not be made ol over- excaVatton beyond the lines, )
o Ievels and protrles shown on the drawrngs Co .

Payment shall be rnade at lhe rate entered in lhe BIII of Quanttlles and shall

- include the entire cost of completlng the excavation from the approved original -
- surface levels down 1o the lines, levels and profiles shown on the drawings
- including materials, labour, equipment, transportalion and any other associated

o rsan



cosls,
No payrnent shall be made for over-excavation

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

1) excavation through any matenal and to any depth

2) _trrmmrng {o the correct protrles, ttnes and Ievels as shown in the
Drawrngs i S

3) _ separatrng and settrng asrde those exoavated matertals sudable for re-

use for other purposes and transportrng to sporl those materials
unsuitable for re use

4) transportrng, for a distance of up to stx (6) krtometres ‘one-way,

. excavated materials to sporl dumps spoil drsposal areas stockprtes or to -

‘ areas to be trlted wilh approved material

‘ 5_) - preparatton cleartng and _operatron of sporl drsposal areas as descrrbed _

in this Specrfrcatton R iy L
L The fotlowrng pay items shall be measured and pard under thrs ctause - _
Unrt of =

Pay ltem : o
No. : Descriptton ' Measurement
G Excavatron below Water Level (Low water e ;

Ievel shown on the cross secttons)

2 6.1. 2 Excavatron above Water Levet L : L -
Measurement of the volume of Excavatron above Water Level wrtI be made usrng

. the average end area method of calculation for that portion of the volume of

" channel excavalion below the nominal water levels as defined in clause 2.3.1.
* Measurement for payment shall not be made of over-eXCavatron beyond the tres
levels and protrles shown on the drawrngs N . :

_' Payment shall be made at the rates entered in the Bl ot Quantrtres and shalt
. _include the entire cost of completing the excavatron above water level including
‘ matenals labour, equrpment transportatron and any other assocrated costs -

: Payment shall he deemed to mclude atlowance for the cost ot

1) excavation through any material and to any depth = ‘ S
. 2)  timming to the correct profiles, lines and levels as'shown in the DraWrngs
3) separating and setting aside those excavated materials suitable for re-use for

olher puiposes and transporting to spoil those materials unsuitable for re use -

4) transporting, for a distance of up to six {6) kilometrés one-way,: eXCavated

materials to spoil dumps, spoil drsposal areas, stockpltes or to areas to be . L

- lilled with approved material

5) preparation, clearing and operatton of sporl dtsposal areas as descrrbed rn" _

this Specification L
No payment shalt be made for OVer-eXCavatton ,

_The tollowrng pay rtems shall be measured and pard under thrs clause

Pay ltem No. | . © Description "/ " Untt ot Measurement
o R ExcaVatron above Water Level (Low o
C._t._2 | water fevel shovvn on the eross - . | m®

secttons)

P T8



2.6.1.3 Soft Rock Excavation -
Measurement of the volume of Soft Rock Excavation based on survey dala,
drawings and comptitations approved by the Engineer. . ‘

Payment shall be made at the rate entered in the Bill of Quanlilies and shall
include the entire cost of completing the work including matenals labour,
- equipment, transporlatlon and any other assoc;ated costs.

The following pay items shall be measured and paid under this clause n

Pay Item ©+7 v Description £ © Unit of
No. -~ | = o ot b Measurement
C.2.2 - | Soft Rock Excavation - o T md e
. _—

2 6. 1 4 Structural Excavation

~ Measurement shall be made of the volume of matenals acceptably removed,
. measured in the cubic meters in its original position and compuled by the
avérage end area method. Measurement shall include authorised excavation of
- unsuitable material below grade. An allowance, not exceeding 600 mm, unless
othérwise shown in the Drawings, may be provided outside the neat lmes shown
' on the Draw:ngs where formwork forslructures is necessary. :

E Payment shall be made for the quantlty of work, accepted and measured as

provided above, at the rate entered in the Bill of Quantities, and shall include the

- entire cost for furnishing all, shoring, and other related temporary work excepi_

" work items measured separately in the Bill of Quantity and for all materials,

_ i . labour, plant, tools and incidentals necessary to complete the work in accordance
6 3 R wnh the Drawmgs and these Specmcahons and as directed by the Engmeer

" For structural’ excavatlon in watetway channel separate paymenl will be made
for coffering and dewatering which is paid elsewhere and the rate for ‘structural
L excavatlon will not |nclude for such. : ) E o

, For structura! excavat:on outs:de of the river channel where coﬂenng and
~ dewatering is not prowded as a separale pay iler, the price shall include the cost
- of the necessary coffenng and dewatering to complete the slructural excavation.

o --:.'The fo[lowmg pay items shall be measured and paid under this clause

Pay lgem: No. o D_e_sc;n_phqn__ S Unit_of Measurem'eut
021 . Sfructural Exceuetion DR m?..
631 . Stru'c:lur'al. E_xCavéti_on SN om
- K12 _ Structufal _E’-(Cé‘;f'?‘ti‘-(?n B - o I
{} o o '*.L_.2:.1 R étructU‘rai_Exca_va_t,io-n o om*




2.6.2

2621 |

Fill

Embankment and f‘arth l‘rII SR .

Measurement of the volumes of the various items of earlh lrll and embankment
shall be made of the actual volume in cubic meters as determined by the
measurement taken before and after filling operation. No measurement and

- payment shall be made lor unauthonsed frlllng outsrde the llnes shown on the

Drawmgs -
Payment shall rnclude the cost of quarrytng (ln case of borrow), sortrng. grading,

handling, hauling, placing, watering, levelling, compacting and testing of the
- materials of in-place fill. Payment shall also include cost of preparation for

- surface and trimming of slopes and all labour matenals and equrpment

, _necessary fo complete the work.
~ The following pay |tems shall be measured and pa[d tor under thrs clause

2[,5.5.2

Pay item i"i_ o Descrlptlon o B ~ Unitof
cooNe, RSN ' : Measurement
2 C23 Earth F|ll on Rlverbed wrth Selected So:l R -__m3
T C25 EmbankmentlorDrke __,,,_,___,;;hma‘ 7]
C.3.4 | Embankment for Ft_oad_ e m?
“L22  [EamEm o ] W
Backtrll

Measurement shall be made ot the volume of the backtrll for backfrll wrth the

. varlous materials as described in clause 2.4.9 and 2.4.10. Measurement will not

* - be made of the volume of backfilling of structural excavatlon beyond the Irmlls _

s described in clause 2.3.2. 4 of the Technical Specrtrcatron

" Payment will be made at the rate entered in the Bill of Quantrtres and shall
. include the entire cost of completing the work including materral labour
' “equrpment transportatlon and any olher assocrated costs. ' -

B The fOllOWing pay items shall be measured and pald for under tn|s clause

2.6.2.3 R TR
: Measurement shalt be made of the volume of gravel or rubble stone beddlng or .

Pay ltem oo+ Deseription” © - .- - | Unit of Measurement
TC24 | Backiil with Selectod Soil e
T C33 | Backiill with Selecied Soil T
- C32 Backlill Gravel - .m?
- F.2.2 . - | Backfill Gravel =~ Lm
[ K13 | Backill with Selected Sorl , e
© L23 | Backiill with Selected Soil Tme

Gravel and Rubble Stone Beddmg and Flllrng

. illing as described in clauses 2. 4 11 and 2.4.12 respeotrvely

. Payment wrll be made at the rate entersd in the pnced Bill of Quantities and shall - -

"include the entire cost of compleling the work including malenal labour,
: equrpment transportatron and any other assomaled costs :

TS2e'14_-i o
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The following pay items shall be measured and paid for under this clause:

Pay item No. ~ Description - | Unit of Measurement

C35 | Gravel Bedding m° |
F2i . |GravelBedding . m?®
F23 Rubblo Stono Filling o~
K.1.8 Gravel Bedding ' m?
L.2.4 Gravel Bedding o m?
L25 Rubble Stone Bedding o m*

“i26 Backiii with Gravel W

2.6.2.4 Soil F|II|ng

2.6.3

Measurement shall be made of the volume of soﬂ nlllng as descnbed in cfauses
2.4.13. ,

Payment w:lt be made at the rate entered in lhe pnced Bill of Quantities and shaH _
include the entire cost of completing the work including material, labour,
eqmpmeni lransportallon and any other associated costs. '

"The following pay items shall be measured and paid for under thls clause

PayltemNo. [ - Description | Unit of Measurement
F29 .  |SoilFilling ~ . - - m?
'.Soddmg

~ Measurement shall be made of the area of sohd soddmg completed in

accordance with clause 2.5 of the Technical Specmcatton

Payment will be made at the rate entered in the priced Bill of Quanm:es and shall _
include the entire cost of completing the work including materials, !abour :

' equment transpertauon mamtenance and any other associated costs.:
* Payment will be made as Icllows - '
e Payment will be made at 60% of the rate in lhe Bill of Quanlmes

- The remaining 40% shall be pard on satlsfaclory establlshment of lhe By
‘ soddlng ' _ o _

_ The fol[owmg pay llems shall be measured and paid for under lhIS clause

Pay item No. -+ Description . -~ Unit of Measurement
G260 |Sedding T
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' SECTION TS 3. CONCRETE WORK

- GENERAL
3.1.1' Scope S e R ¥ |
- This section of the ‘t‘echmcal Specrtrcatlon covers the generat and specific
- requirements of concrele, It relates to the concrete in the Simongan Welr, bridges,
slurceWays bu:ldrngs and all other parts of the Works which contain concrete.

.- This sect:on partrcularly covers the supply and mixing of materials, the forming,
placing, curing and finishing of the concrete, the qualily of concrete required, and
the Supply. handtlng and placing of steel relnforcement for concrele.

. Spemat requirements for concrete with respect to presiressed, precast or other
lypes of concrele are specmed in the relevant sections of the Technical

o Specmcatron :

3.1.2 !Description of Concrete, Mortar and Grout.
3.1.2.4 Concrete L .
~+: :Concrete shaH be composed of water cement flne aggregate and coarse
aggregate and of any admrxture that may be specrtned or conscnted to by the
Engineer. SR Lo SR

- The consrstency is to be in accordance with Clause 3. 252

- Tesling is to- be W|tnessed by the Engmeer unless otherwrse d|rected by the
Engmeer B T et f :
Cement Mortars s : - ;

- Cément mortar- shalt be composed of one- part of cement to one part of fine

‘_f'_-;gaggregate by volume, or such other proportions as shall be directed by the.
- ... Enginger, or as shown on the Drawings but nol exceeding three parts by volume
" of fine aggregate to one part of cement mixed with water so that the water-
i cement ratio does not exceed 0. 45 by welght o :
;.f_;'.",__Stuff cement montar shall be as above, but with a water-cement ralio not
e exceedmg 0 as, ortoa consrstency consented to by the Engmeer _
i _' Dry pack cement mortar shalt be as above, but wuth water just su[frcrent to ensure
S full hydratlon of cement. ' : S Do L :
P Mix proportlons for mortar for wet stone masonry are specmed in the technrcal
L ,:_:__specltlcatlon tor wet stone masonry in thrs specrtlcatlon
3 1 2 3 Grout

" Groul for sealmg prestresslng tendon ducts of other purposes shall be composed
.of cément, fine aggregate water and admlxtures as consented to or directed by -

the Engineer. The proportlon of fine aggregate in the mix shall be as determined

- by the Engineer,'who may direct that it be omitted altogether. The admixtures
- ay be BXpandlng and/or flow promotmg agents. If aluminium powder is used as
- an expanding agent; the proportion shall be fifty parts per million of the cement by

',welght -and the powder shall be mixed with ground pumice. stone andfor diy

" cement prlor to addlng to the cement dry. The propoﬂlon and colour of the



pumice used shall be as consonted to by the Engineer's Representative and shall
ensure that accurate and uniform mixing with the cement is obtained.

The water-cement ratio shall be between 0.40 and 0.50 by welght, When used for
sealing ducts in prestressed concrete, the grout shall be mixed to the stiffest
consistency that can be forced through the ducts at as pressure consented to by
the Engrneer s Representative, generally not more than 700 kPa (7 kg/em?), .

" Grout for sealing ducts shall not be fed to the grout pump until the whole batch is

-~ thoroughly mlxed The grout shalt be free of lumps and shatl be stralned using a
surtab!e filter.” _

3.1.3

~ Where non-shrink grout is specrtred for use the Contractor shall submlt technical
~ data of the particutar product proposed to be used for the Engrneers réview and
_ approval _

' Classes of Concrete o : SN
" 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. Atiention is drawn to the

- alternative notation for concrete class. The upper designation C1, D étc. refers to

. 'the notation shown on the drawing and in the Bill of Quantities whilst the lower

désignation (K250 etc) refers to the notatron used throughout thls specrhcatron
_and the Indonesran Congcrete Code. : o SR '

Table 3.1 Classes of Concrete SR

Class of - - 28+ day Max. Sizeof |-. Appltcatton o
Concrete - Compresswe Aggregate g
S . Strength - | mm
B ‘ MPa = - kgft'cm2 R TP
A1 B0 . . BOO ¢ UL PR Prestressed concrete plles
o K600 ¢ ST e | from commercral suppliers
A2 | 40 400 <] 26 7 ['Prestressed concrete for
K400 | Tl e I pridge’ - beams and
oo e prestressed con'_cre'te piles
A3 185 350 | 25 |Prestressed  concrele
K350 L T T U slabs, precast _concrete
oEess ol e e b s Tt piles R AL
=B oy 25 0 260 . o 25 Ftelnforced = concrete
f K280 o pa s e Lot e bridge beams G
Ci | 226 225 |7 25 "General use for remforced
Ke2 |- oo feonerete <
c2 . 225 22 | - 156 --. Secondary conorete for
(K225 i) o n e blockouts,
e Do 175 175 e 40 ... | Plain . concrete - for
K76 .| o S tructures e
O E 1280 126 [ e T ;Plam concrete for tevetltng

e
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T The concrete shall consrstot a mlxture ot cement frne aggregate. coarse

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

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

. accordance with the requirements of AASHTO T 22 (ASTM C 39) using standard

cubes of 150 mm.

Alr entralned Is not requrred untess called tor in the Drawmgs

3.1.4

Strength Requrrements

' The mean compréssive strength of the concrete shall be determlned on the

specimens obtained in prepared in accordance with AASHTO T 144 (ASTM C
172) and AASHTO T 23 (ASTM C 31). Test specimens made and cured in the
laboratory shall conform to AASHTO T 126 (ASTM C 192). The compression test

_shall be performed on spemmens accordlng to specrtrcatron AASHTO T22

" The Characteristic Strength of the various classes of concrete an accordance '

with the indonesian Concrete Code {PB! 71), is obtained as defined as being the -
strenglh bélow which onty 5 percent of specrmens fall for a mlntmum of 20

e spemmens tested. .. , . Co .
-+ = The mean compressrve strength ot concrete atter 28 days shall be equal to or .

greater than the sum of the relevant Characteristic Strengths, as shown in Table

© 3.2, plus the strength margin as defined in Glause 3.2.1.2 below, while the mean
- compressive strength at 7 (seven) days shall, unless otherwise shown on the .

Drawings or. directed by the. _Engineer, be 75 Yo (seventy trve percent) of the _

prescribed values at 28 (twenty eight) days

32

: A Tabfe 3.2- Strength Requfrements

_ Ctasses of Characteristtc Strength at 28 days (kglcmz)
- Conerete - ET T [ Cylinder®
TR0 | 80 | 30
Twess .. 2 | s
I I 1 S I VT
: ' K125 ' o2 o0
'.(1)Cube oftscmsme o (2) Cyllnderot15x30 cm size .' R

:SUPPLY AND DELIVERY OF CONCRETE

Mlx Design o

General

' _ aggregate and water

. The concrete may atso contam admlxtures where these have been consented to '
- by the Eng:neer : . , g _

_' 3 2 1 2 Target Strength |

~The concrete mlx shaII be destgned tor a target strength in excess of the' '

. specn‘led Charactenstrc Strength The target strength shaII be selected hawng

T8 3_-_3 Pt



. Tegard to the degree of quality control which the Contractor can expect over the
materials and handling of concrete inthe field. . . - - . . .

- For water cured concrete the target strength shall not be less than T, whero:
Fo=T-164s . -
and F, is the épeciﬁéd Characteristic Strength at 28 dayé, and is the standard
deviation as defined below. ' : . :

For other methods if curing the Contractor s_hall sﬁb'm_it'th’e‘ n{ethcf)_c‘i_,o'_f '(-:alculéli'o_ﬁ
ol L

3.2.1.3'S'landard Deviation 2 K S R PR C
- For classes of concrete with the Characteristic Strengths less than or equal to 35
.« MPa (350 kg/cm?) the estimated standard deviation of the compressive strengths
... of the concrete produced shall not be less than 4.5 MPa (45 kg/cm?) nor greater
. than8.5MPa (85kglem?. ... ... - B e
" For classes of coricrete ‘with the Characteristic Strengths abiove 35 MPa (350 _
- kg/em®) the estimated standard deviation of the compressive strengths of the
.+ . concrete produced shall not be less than 25 MPa {250 kg/em?) nor greater than
- The Contractor shall nominate the target strength for the Engineer’s consent. The -
-+ standard deviation shall be determined for the concrete batch plant used and -
shall allow for variability of materials, batching, mixing, sampling and delivery -
- operations. The target slrength nominated: shall .take .into account that the -
- characteristic minimum compressive strength of concrete is based on the testing
- of samples taken at the point of use. Table 3.3 may be used as an initial guide in .~
the determination of the estimated standard deviation. ~ * " " - .
Table 3.3 ~ Initial Estimate of Standard Deviation ="~

. Margin by'whlch target .

g VEs‘limated Standards :
Devlation (MPa) - (kgfem?) should exceed specified
_ e B T R _strength (MPa) - (kg/cm?)
" Job Standard of - . . o :
e Control - | Fe<3s Fie>35 . | Fc<35 . | Fo<35

"} (MPa}- (350 { (MPa)-~ (350 | (MPa)- (MPa)-
kg/em?) kg/ém?) (350kgfem?) | (350 -

_ SR L o | kgrem)
Weigh batching of all | - - :
malerials, aggregate
melsture and slump checks, | - - - , T, Tl o
uniform materals, veiy good |~ Exéelfent TaE_AF e ae | mo_7e | S
methods of transport and | (aulomated 35-45 25-35 . 60-75 40-60
placement and complele | - control) (35-45)‘ ‘ (2535) : (_60'.75) o (40'69} E
freedom from contamination | - . o 0| 5 Lo ST bsnn oo s Y b ) S
ol the concrele, constant
supervision. o
Welgh balching of all
material, slump checked, - A ) A
occaslonal . changes - in| - : . ~ . Ecans | da an

. 45-55 | 35-50 75-90: 6.0-80.

od nd st , good Good . . g L .
gemﬁlsono? tranzr;grl and Very L (_4-5'55) e (3550) : _(75'9,0_) ('_SQBO)
placing ~ and " regular A ' S I I
supervision
Weigh - balching of all
materials  © or  volume R R Gy E et )
batching of aggregates plus g . o ) a b 4ot |

N . . 55-75 ~.- Neot 9.0-120 - Not
buling, equiar supemison | | 65790 | sppicato | (60120) | Applcatie
of midng and placing of UL IR N R R
concrets L.

- T83:4. 2
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TaEMes

_i‘iNote e R s
AT Compresswe strength based on 150 mm cube R

| 2. Compressrve strength based on 150 mm dlameter x 300 mm hrgh cyhnder

""i:. K3 Concrete to be’ paced under water shall have a mlnlmum cement content of

In the design of a mix the Contractor shali take into account the slump
requirements and the grading and maximum size of aggregates specilied,

3 2 1.4 Proportrons of MIX

i. - .. Design submltted by the Contractor

_The Contractor shall submit to the Engineer 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 permil 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 proposed, by the Contractor.
Alternatively the Engineer may request the Contractor 10 prepare, at the

. Contractor's expense, a trial mix of each class of concrete proposed to be used

~ incorporating only such materials as have been tested and their use consented to

-+ by the Engineer. The trial mixes shall be made in the presence of the Engineer or

2 his repr'esentative using the plant and the degree of quality control proposed for
: the work. Each mix shall be tested for slump, workabrhty and strength '

L If the coarse aggregate of fine aggregate is composed of more than one material

 of size:of material the mix proportions of each shall be specified separately.
- Samples of each type of material and/or each size of material shall also be
: supplled by the. Contractor as specified in Clauses 3.222and 3.2.2.3

. The Propomons of the concrete mixes shall be designed by the Contractor to
. salisfy the specmed requrrements of strength grading and consistency.

:=Untess otherwise specrfled or: consented to the Engrneer slump, water cement
“ratio and cement content shall contorm to the vatues in Table 3. 3

" Table 3.4- Properties of Concrete Mix

. Characteristic | Minjmum | @ Maximum Maximum

o | Minimum Strength ' Cement - | Water/Cement | Slump® (mm)
Ctas‘s T (MPa) ‘| contents | Ratioby mass -
o Cube” - Cvilnderzi ’- .(k.glms) 1 .._ . . | |

CE R DR O I S e T
KT e | s [z T om0 " 100
Kes |2k | i85 | @0 | e | T 10

- K350 3BOo | 29.0_"- S se0 o.eo o -~ 100
Kaoo |~ 40 B ' T

Redo | TTE

- 400 kg/m

S 4 Stump Wlll be determmed |n accordance wrth Clause 3 2 5 2

: - The maxrmum cement content rn any concrete mixture shall not exceed 450
: kg/cm PRI . '

S, Tnal er Resu!ts

o i Pnor o consent bemg glven to a mrx by the Contractor |ts compresssve strength _
o and shnnkage at 28 days wrli be checked trom tnat mlxes

Tse 5



A mlnrmum ot 20 Speormens shall be cast for the purpose ot ascertamrng the
compressive strength of the trial mix.

In the case of urgency or for mixes whrch contain special adm:xtures. or are
~ stream cured the Engineer may give a provisional consent based on test at an
- earlier age than 28 days but tests at age 28 days shall be the basis of final

consent. - . , _

3 After the I:ngrneer has consented fo- the use of a certaln mix desrgn of a

o partrcular 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 proportions

- the Englneer may requrre changes in the proportron of the materrats and further
. testlng : o R _ : _ ;

Control of Mix Dunng Contract

o _' In order to determine any need for mix adjustment the progress of the work, a
. statistical check may be made of the compressive strength of concrete, using

B - consecutive 28 days test result representrng oonorete placed in the work ‘and

makrng separate checks of each rntx

~ - For each- separate ctass of concrete, the concrete mix and |ts method of
-+ productions will be consrdered satrstactory should the tollowrng requrrements be

"'f.met : RS - : _
- Not'rnore tha'n one Specimen from a g’roup of tvrénty" (20) donsecutive

..+ - specimens shall have a compressive strength at 28 days less than the
- Charactenstto Strength for that class of concrete. EE AL

':i_i._ The average of compressive strength at 28 day of any four (4) I

. consecutive specimen shall not be less than the Characteristic Strength
. for that class of concrete plus 082 trmes the standard devratron as
detrned below. . . o .

o 'ijti. The dilterence in the values of compressrve strength at 28 days between -
- . the highest and lowest value of any four {4) consecutive specimen shall -

. be less than 4 3 tlmes the standard devratron delrned below

5..The standard devratlon shall be taken as the initial estrmate (C!auee 32 1. 3 o

- refers) until 20 specimens from concrete in the structure have been tested. At this

~ stage the value of standard deviation shall be calculated from the result of the 20 -
- strength tests this review process shall be repeated after every successive 20 -
- test result and the requrrement i, i, and iii above apptred succeedrng batches ol‘

E concrete

In any oase the standard devratron shatt not eXCeed 85 MPa (85 kg!cme) for_

.~ classes of concrete with Characteristic Strengths less than or equal to 35 MPa

(350 kg/cm?) or 5.0 MPa (50 kg/cm?) for classes ot concrete wrth Characterrstlc |

Strength above 35 MPa (350, kg/cm?®). "

.Notwrthstandrng consent by the anlneer to a proposed mrx the Contraotor shall
be solely responsrble lor producrng concrete wrth satrslres the requrrements of -

- this Specrtrcatmn

" Should the Contractor propose to place concrete by pumplng and the desrgn ofa

. mix suitable for pumping requires ceiments additional to that specrtled above the: =

B cost of the addrtronal cement shatl be borne by the Contractor




3.2.2

3.22.1

Materials

Supptyof Coment - _ R .
Cement shall be supplied by the Contractor and shall conform to the

. requirements of AASHTO M 85 (ASTM C 150). The Contractor shall not use low
.., heat cement (Type IV) unless ordered or consented to by the Engineer. Cement
_ shall be from one manufaclurer 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 1l cement. High sulphate resistant cement (AASHTO M 85 Type V) shall
. notbe used untess otherwise ordered or consented to by the Engineer.

: --Hrgh alumina cement (Crment Fondu) shalt not be used wrthout the written
: ‘-"_consent of the Englneer : : _ ¥ '

~ Air Entramlng cement shall only be used wrth the pnor consent of the Engmeer '
<=+ and shall comply wnh the reqwrements ot AASHTO M 85 (ASTM 0150) and thls
R Specmcat[on T

Blast Fumace cements shall only be used wnth the pnor consent of the Eng:neer :
.. and shall comply with the reqwrements of AASHTO M 240 (ASTM C 595) and
. this Specrttcatlon - :

.. Fly Ash shall 0nty be used wnth the pnor consent ot the Englneer and shall

- comply with the requirements 6f ASTM C 618 “Specification for Fly Ash and Raw

. ... or Calcined. Natural Pozzolans for use in Portland Cement Concrete and this
o Specmcatton ) : S =

- When not othetwlse specrf[ed the Contractor may use any type of Portland .

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-retraining
- cement As well as air retralnlng admtxtures for use where adJustment ot air
L :content may be reqwred S

Cement shall be used in the order in wh:ch |t is recelved by the Contractor

" Cement shall not be used in this Gonlract more than ten (10) weeks after the date . '

of dispatch from the cement works. The quahty of the cement may be tested at

- any lime by the Engtneer

"The Englneer will select the samp!e Whlch shall be supplred by the Contraotor .

- freeof charge in accordance with AA HTO T 1217 (ASTMC 183). - -

| 3’.2.é_.2

Flne Aggregate e e Do . L _
Flne aggregate for concrete shalt consrst of natural sand or, sub;ect to the

“consent of the Engineer, other inert materials with similar characteristics, having -

durable particles. Fine aggregate from different sources of supply shall not be
" mixed or stored in the same pile rior used alternattvely in the same class of
construct[on wrthout the consent of the Eng:neer : '

*'The fine’ aggregate shatl not contain deletenous substances m excess of the

AR . following percentages: °

SRR ' Test method bywelght e
_ Claylumps o T2 L
" [Coaland t:gmte SANOGEI T113 1
i iMaterral passmg No 200 (75 mlcron) sieve'/ T 11 '_f-_.' S v

AASHTO '” Percentage

T83 7



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, . . . I TR,

- When the fine aggregate is subjected to five alternations of the sodium sulphate
- soundness tes!, 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 satisfaclory to the Engineer that concrete of comparable proportions

~made from similar aggregate from the same source has been exposed to similar
conditions of weathering for a period of at least 5 years wilhout appreciable
-~ disintegration. The requirements for soundness may be waived in the case of
aggregate for use in structures or portions of structures not exposed of
. weathering. | . S e

) LAl ﬁ'ne aggregéte'éhall be -f'rée f-ror'ﬁ" injur’ibué'amaunls_rdfl brga'h";c' ifhpuritiés.'
- Aggregates subjected to the colorimetric test for organic impurities, AASHTO T .

21 (ASTM C 40), and producing a colour darker than the standard shall be

""" rejocted unless they pass the mortar-strength test. Should the aggrégate 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 dis¢ontinued until tests

~_satisfactory to the Engineer have been made to determine whether the increased

- colour is indicative of an injurious amount of deleterious substances. : - .

* Mortar specimens containing the fine aggregate, when “testéd according to o
AASHTO T 71 (ASTM C 87), shall develop a compressive strength at the age of

-~ 3 days, when using type llf cement, or at 7 days when using type | or !l cement of

- not less than 90 percent of the sirength developed by a mortar préepared in the
- .+ same manner with the same cement and graded Ottawa sand having a fineness
©modules of 2.40 + 0.10. Type |, I and Ili cements shall conform to AASHTO M 85.°

The fine aggregate shall be uniformly graded and shall ‘meet the  foliowing
oo grading requirements: | o T ey s

" Percentage by o

L T welght passing

Sieve designation square-mesh sleves

.| (anshTOT27)
3/8.inc!_1‘__..;...; ..... 7 . ; J 10bl
NOA i | 95900 L

TNO B | TTTd580

- No. 80 i B A )

— No.'100 .,."._;'., ..... S fw‘2<-'10<_

Fine aggregate failirhg to péss the mini-mum requi_rémeht_for: métériai b_éSsir{g t'h_e_ - S
No. 50 and No. 100 sleves may be used provided an approved:inorganic fine - =

. inert material is added to correct the deficiency in grading.

The gradation requirements given above are the extreme Ii_ﬁ{ils to bef_ﬁéed n Lo

_ 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 finengss modulus determination shall

be made upon representalive samples, submitted by the .,CoqtraCtor,-_f_r_jom')such B



: 'sources as he proposes to use. Fine aggregate from any one source having a
vartation in fineness modulus greater than 0.20, plus or minus, from the average
fineness madulus of the representative sample submitted by the Contractor 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.

‘The fineness rnodulus of fine aggregate shall be determined by adding the
_curnulative percentages, by weight, of material retained on each of U.S. Standard
Sieves No. 4, 8, 16, 30, 50 and 100, and dividing by 100.

3.2.2.3 Coarse Aggregate
" The coarse aggregate for concrete shall cons;st of crushed stone, gravel blast-
~furnace slag. or other approved inert material of similar characteristics hawng
durabte pleces tree from undesirable adherent coatings.

Crushed stone or crushed gravel shatl be used for class K250 and class K350 or
' stronger concretes. - .

Unless otherwise consented to by the Engmeer. concrete in various parts of the
- slruclures shall contain coarse aggregate with the effective maximum sizes as
: _shown in table 3.1. : :

. The effective minimum size shall be ten (10) mm for crushed material and five (5)
mm for rounded materials unless otherwise directed by the Engineer.

- The coarse aggregate shall not contaln deletenous substances in excess of the
- following percentages - - S

~ AASHTO ' Per_centage B

@ E i e e '; e _' L Test method by weight
' o Claylumps....’..-...‘.!; ...... e o T2 _ - 0.25
Material passing No. 200 (75 m)sieve Tl -
Thin or etongated pteces (Iength greater ' .
than5t|mes maximum thtckness) '_ - 1o

Matenals whtch contarn other deletenous substances shall be subject to the
‘ Englneers rewew and approval - :

o " The coarse aggregate shall not have a percentage ot wear more than 50 at 500
' revaluttons as determlned by AASHTO T 96 (ASTM C 131)

:-_When the coarse aggregate is subjected to five of the sodrum sutphate _
~-soundness test, using the samples described as alternate B of AASHTO T 104,
" the weighted percentage of loss shall be not more than 12 percent. Coarse
- aggregate failing to meet the requirement for soundness may be accepted
~ provided it can be shown by evidence satisfactory to the Engineer that concrete
“of comparable proportions made from simitar aggregates from the same source
" has been exposed to wealhering under conditions similar to those occurring at
- the site of the slructure for-a period of at least 5 years without appreciable
disintegration. The requirements for soundness may be waived by the Engineer
- when the aggregate is to be used rn structures or porttons of structures nol

: exposed to weathenng ' R : :

Coarse aggregate shalt conform 1o the requzrements of Table 35 for sizes
S deslgnated and shali__be_umforrhly graded between the limits specified. '

ey o

© U TS3:9



: Ligh'tweighl aggregats, if required or permitted by the Special Spécifications, shall
- conform to the requirements of AASHTO M 195 (ASTM C 330) for grading
-ospecified. - 0 0 L
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3.22.4

Admixtures

Admixlures may only be used if consented to by the Engmeer and then only in
such quantities and manner as he may consent toin wntlng '

Such admixtures shall conform wrth the requrrements of:

o AASHTO M 194 (ASTM C 494) “Specrtrcatron for Chemrcal Admrxtures for
Concrete™ :
*» Type A - Water-reducing
¢ Type B - Retarding
o Type C - Acceleraling
* Type D - Water-reducing and retarding
* Type E - Water-reducing and acceterating |
* Type F- Water'reducrng (hrgh range) and :
* Type G- Water -reducing{high range) and retardrng

. AASHTO M 154 (ASTM C 260) "Specrtrcatron for Arr entralnlng Admrxtures
for Concrete”.

' Admrxtures shaII not reduce the strength of concrete betow that specrfred

" Admixtures shall not contarn chtondes, chtonne sutphrdes or sulphrtes or any

Shrinkage and dosage sensrtlvrty charactenstrcs will be taken mto account if

_retevant

_' ~other substance which may be detrimental to concrete or steel.

 Use calcium chtonde or adrnlxtures contarnrng catcrum chtonde wrtl not be

' permitted.
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Water

Concrete shall not be mrxed unless the water to be used is approved by the K

Engineer. Water shall meet the suggested requirements of AASHTO T 26, Water

- known to be of potable quality may be used without test. The water shall be clear,

~ neither sally nor brackish and free of all substances harmful to concrete and

reinforcement. Harmful substances include oils, organic substances, vegetable

- malter, acids, alkalis and dissolved salts. The amounts ot ch!ortde and chlonne in
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the water sha!l be not greater than 0. 1 percent

Rubble Stone : , P L o
Stone for cyctopean concrete, mortar rubble dry rubbte masonry or wet stone

masonry shall be of suitable quality, sound and durable,” and free ‘from = -

. segregation, seams, cracks and other struclural defects, or imperfections tending
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lo destroy its resistance to the weather. It shall be free from rounded, worn, or

weathered surfaces. All weathered stone shalf be rejected. The stone shall be

kept free from dirt, oil or any other rn;urrous materral Wthh may prevent the - '

proper adhesron of mortar

Samples and Tests REEE

- At least six (6) weeks: pnor to commencement of concretmg and on request at S
any other time during the Contract, the' Contractor ‘'shall prepare and make -
available to the Englneer any or all of the tottowmg matenats proposed to be used :
on the Contract: - ‘ L e _ 3 :




1} 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 kilogram sample of each component aggregate together with a
- statement of the proportions in which it is proposed to use them in concrete.

: 3) A 10 kilogram bulk sample of cement sampled in accordance with ASTM G

: 183, Methods of Sampllng Hydraulrc Cement

" 4) A 5 litre sample of water.

“Samples shall be supplled by the Contractor free of charge to the desrgnated
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

b *:*preparatron of trial mixes

Engineer,  additional quantlttes ot aggregates shall be submltted for the

If the Contractor proposes to place concrete by pumplng he shall advrse the
- Engmeer at the time he submits samples for testlng :

During the progress of the work further deliveries of a prevrously accepted-
material will be accepted subject to their satisfactorily passing the requirements

, : - of Clause 3.2.2.2 and 3.2.2.3, and/or compresswe tests of the desrgned concrete
. mixas specrfred in C!ause 837 .

| a'ﬁé.é.e

Handling and Storage :--
Aggregates ER AR

Concrete aggregates shall be stored on trrm relatrvely level well drarned ground
7 s0 as to prevent mixing of foreign materials with the aggregates Aggregates shall

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
.. to avoid intermixing. Each aggregate shall be the product ot a srngle screen and

shalt not be obtairted by mrxrng two or more srzes

i Cement .

Bulk cement shall be stored in brns and srlos wh|ch are weather and desrgned to )
allow complete dlscharge : e

e Bagged cement shall-be stored clear of the ground in 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
ﬁ;sequence recelved Cement lrom bags which have spllt wrlt be condemned

' Any cement that becomes contamlnated wet or otherwrse defectlve will be
i:condemned TR T : "

* Cement condemned lor any reason shall not be used in the work ot this Contract

and, if at the site of the works, shall be removed immediately from the works by

L the. Contractor who, shall bear all costs ot |ts removal and replacement w|th fresh

O cement

Admrxtures

o Where the use of admlxtures has been consented o buy the Engrneer they shall _

" bo storéd in such a 'manner as to prevent contamination or freezing. quwd
: . admixtures shall be stored in contarners which prowde tor adequate strmng prior
D ’to d|scharge mto the concrete mrxer B SR TN E
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