2. EARTHWORK

2.1  General
This Chapter covers earthwork consisting of the following, but not limited to :

(1) Site Clearing, Grubbing and Stripping
(2) Demolishing of Existing Structures
(3) EBxcavalion
(4) Excavation in Drainage Channel
(5) Excavation for Stiuctures
(6} DBench Cut Excavation for Existing Levee
(7} Excavation for Connectioni Canal
(8) Earthfill
(9 Earthfill for Levee Embankment -
~(10) Earthfill for lnspecuon Road Embankment
(l 1) Dumpfill {Not App]lcablc)
{12) Backfill
(13) Flllmg -up of Abandoned Drains wnh Compm,ted Matemls if any
(14) Fl!lmg up by Random Materials
(15) Soil Disposal :
(16) Sodding
(17) Gravel Metalling k
- (18) Borrow Areas, if any

The Contractor shall prepare his plans, detailed working drawings and sequence of construction
and submit to the Engiiteer for his review and approval at least thirty (30) days prior to sitch works
being taken up as provided in Sub-clause G3.2 of Vol. I, Part I - General Specifications.

If the Engineer de.ci'des the excavated material is suitable for use in emb_ankment and other worké,
it shall be stockpiled in appropriate areas for later use or hauled to and directly placed in permanent
construction, as determined by the Engineer. Stockpiled material shall be smoothed to the lines
and grades as directed by the Engineer. : '

Generally speaking, the unit prices for material excavated from the various construction sties shall
include the cost of hauling it to and disposing it at designated spoil bank(s). Suitable material
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excavaled from the borrow area for use in constructing the levee embankment will be considered
basically as embankment material and shall be priced as such.

2.1.1  Character of strata

The Contractor shall satisfy himself of the character of all earth works and ascertain for himself the
- character of the strata and materials 1o be excavated or filled.

The Ccmsirzgc'lor= shall also satisfy himse!f as to the general conditions and circumstances at the site
of the works, the obstructions thereon and therein, the form of any channel bed and banks, the flow
“of waler in the drainage channels, the surface of the ground, the possible subsidence of soft ground

and poor materials, likelihood of shrinkage and sliding of materials and possibility of floods.

" The Contractor shall quote the unit prices in the Bill of Quantities according to his own view of the
above, as no allowance will afterwards be made beyond the unit prices tendered in the Bill of
Quantities which shall be inclusive of all the above mentioned circuinstances.

The Contractor shall also take the risk of having in the excavations, slipping clay, running sand
~and gmvél, sitbsoil and drainagclwa_ter, springs, stones, trees, brushwood, timber and debris,
obstritctions of any kind and material of whatever nature may be e'néoumer.ed : and the unil prices
in t}_le Bill of Quantities shail cover these and all other contingencics. '

2.1.2  Earthworks to lincs, levels and grades

Whole of the earthworks for several parts of the Works shall be carried out to the dimensions and
levels as shown on the Drawings, or to such other dimensions and levels as may be ordered by the
Engineer, Dimensidns,‘ which are based on or related 0 ground levels, shall be referred to the
Engineer before commeencing carthworks at any location.

For the purpose of these Specifications, the term ground or channel bed level shall refer to the
ground or the channel bed surface before the start of earthwork.

The Comraclcr.shall be completely and solely responsible for setting out the position of the
various structures on the ground and establishing an adequate pumber of bench marks and
refereice points. The topographical data shown on thé Drawings are indicative only and the
- Contractor shall have to carry out any checking required and make any extra topogeaphical survey
- which may be recessary. Should the Contractor find any discrepancy between the original surveys
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and the new surveys he shall, therefor, inform the Engincer in writing. Insuch case, the Contractor
shall carry out the survey in the presence of the Engineer, and the results obtained at that time shall
be used in measurement of the Works,

2.2 Site Clearing, Grubbing and Stripping
2.2.1 Scope of work

When the removal of certain trees and shrubs may be required during the Contractor's operations,
the Contractor shall remove such trees and shrubs after seeking prior apprbvafo_f the Engineer. All
trees and shrubs to remain in place shall be protected from damage. Where clearing is required, as
in the right-of-way width, and borrow area outside the right-of-way, all combustible materials
from clearing operations shall be bumed of removed from the work sites or otherwise disposed of
as directed by the Engineer. '

All materials to be burned shall be piled neatly. Piling for burning shall be done in such a manner

“and in such locations as to cause the least fire visk. All burning shall be so thorough that the

“ cleared materials are reduced to ashes. The Contractor shall at alt times take special precautions to

-~ prevent fire from spreading to arcas beyond (he limits of the cleared areas and shall have available

" at all times, suitable equipment and supplies for use in preventing and fi ghtmg fires in accordance
with the provisions of Clause G7.6 of Vol. I, Part ! - General Specifications.

Grubbing will consist of the removal of the stumps, jungle growth, biush and rubbish from the
work areas 1o be occupied by permanent structures, roads and canals and from the surface of
borrow areas, stockpile sites and elsewhere as directed by the Engineer.

Stripping sha’ll include removal of top soil and perishable or unsuitable material including the
exlstmg burldmgs foundations, fences, structures and retaining walls, if any, which obstruct the
Works. Stripping shall renove all such materials from the ground surface of foundations of the
permanent structures, stock piles, borrow areas and sub-grades of the inspection roads, eic., as
shown on the Drawings or otherwise directed by the Engineer. The stripping shall be made by a
suitable manner employing eqmpmenl or tools and as directed by the }'ngmeer Transportation

‘and disposal of the stripped material to the dessgnated phces shall be subject to the dlrecuon of the

Engineer.

All timber cleared in the area, if marketable, shall remain the property of the Employer. The holes
caused by removing the roots shall be backfilled with approved material and compacted in
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accordance with the requirements for fill at the level concerned.

Before the commencement of site clearing, grubbing and stripping work, the Contractor shall carry
out a survey in the presence of the Engineer or his authorized representative to precisely define the
area and 1o set out the original ground lines within which the Work is to be executed and shall
submit his drawings to the Engincer for approval.

2.2.2  Measurcinent and payment

Measurement, for payment, of site clearing, grubbing and stripping work will be made on the basis
of the total designated surface area in square metres as determined by the original ground lines and

design lines shown on the Drawings or as directed by the Engineer. The original ground lines

shall be established by the Contractor by carrying out survey in the presence of the Engincer's
‘Representative and submitted to the Engineer for his verification and approval prior to the
exccution of any site clearing, grubbing and stripping work.

| Rggardicss of the quantitics actually cleared, grubbed or stripped, measurement for payment shall

be made to the prescribed lines, grades and levels and no payment shall be made for such work

executed by the Contractor which is beyond the prescribed lines unless the same has been directed
" by the Engincer in writing. ' '

“Payment for site clearing, grubbing and stripping work shall be made at the unit price stated in the
relevant items to the area in square metres as prescribed above and so certified by the Engineer in
the Bi-Monthly Siatemenl_ of Account. The unit price shall include all costs of equipment, tools,
materials and manpower required to complete the works in all respects and subsequently to
demobilize the same as directed by the Engineer. '

23 Demolishing of Existing Structures
2.3.1 - Scope of work

- Demolishing works, inclusive of demolishing, chipping, hauling and disposing of the existing
works, shall be made to the following structures, but not Jimited to:

{1) Levee embankment

(2) Parapet wall
(3) Drainage channel revetment
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(4) Sluiceways

(5) Extension of existing sluiceways, if any

(6) Drainage connection canal and cross drains

(7) Relocation of irrigation canal, dischargc pipe and distribution line, if any.

The Work shall also include the salvaging of designated materials and b'tcl\ﬁllmg of the rcsultmg
trenches, holes, areas and depressions.

Before demolishing, the Contractor shali carry out a survey in the presence of the Engincer's
Representative to measure the dimensions of the existing structure and submit the survey resultto
the Engineer for his verification and approval prior to execution of such demolishing.

The demolishing works shall be carried out carefully on the existing masonry parapet wall,
revetments and concrete structures by chipping employing suitable hand tools in order to prevent
any injuries and damage to the properties and materials neighbouring outside the working site. All '
costs incurred from such damage due to the Contractor's failure or negligence shall be borne by
him. - The damages to masonry, parapct wall, revetments and concrete shall be made good as
satisfactory and acceptable to the owners at the Contractor's expense. ‘The demolished material

- shall be disposed-off by the Conlractor to the des;gnated dumpmg yards or as: directed by the
. Engincer.

' Basements and cavities left by such removals shall be 'fill_ed and compacted with acceptable

material to the level of surrounding ground.

© All designated salvageable material shall be temoved, without unmecessary damage, in sections or

pieces which may be readily transported by the Contractor and stored on specified places in the

‘Project area as directed by the Engineer. All material recovered from demolition shall remain the

property of the Employer, if markeiable,

2.3.2 Measurement and payment

Measurement including demolishing, chipping, haulihg and dispb_sing of the existing structures
will be made on the basis of the volume in cubic metres of the material demolished to the lines,

grades and levels as shown on the Drawings duly centified by the Engineer.

Paymeit to the Contractor shall be made at the unit price per cubic metre stated in the Bill of
Quantities to the volume as prescribed above and so certified by the Engineer on the Bi-Monthly
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Statement of Account.

The vnit price stated for the relevant items in the Bill of Quantities shall include all costs incurred
from demolishing, chipping, hauling, salvaging and disposing including equipment, tools,
materials, manpower, loading, unloading, transport, disposal and subsequent demobilization of the
same as directed by the Engineer.

24 Excavation
" 241 Scope of work

' The Contractor shall carry out all excavations other than dredging in whatever material may be
encountered in accordance with these Specifications, Drawings or as directed by the Engineer. The
‘Contractor shall provide and operate the equipment for all the necessary excavating, lifting,

" hauling and transport to deal"w_ilh every kind of material. The whole of the excavation for the
several works is to be carried out to such widths, lengths, depths and profiles as shown on the
Drawings, or to such other dimensions as may be ordered by the Engineer in writing. o

- “The Contractor may carry out the excavation by any method he considers most suitable subject to
stipulations hereinafter or hereinbefore contained and approval of his proposed method by the
Engineer. ' ' ‘

All excavations are to be finished to the lines, levels and profiles shown on the Drawings or as

directed by the Engineer. Except in so far as specifically provided, over excavation of the works
beyond the dimensions shown on the Drawings shall be filled with selected material as ordered by
- the Engineer. :

Where necessary the sides of all excavations shall be properly shored up and supported with
struttings and plankings, and the sides shall be close sheeted where necessary to prevent the entry
of running sand, mud, etc. o

When- any excavation has been carried oul and trimmed, the Engincer shall be informed
-accordingly so thal he may inspect the co:ilpleted excavation. No excavation shall be filled-in or
covered with concrete until it has been inspecied by the Engineer and the Contractor has been
* authorized to proceed further with the work. Survey points, bench marks, boundary stones and
- other fixtures, if any, shall not be removed without the written approval of the Engineer, Such
- fixtares, if removed, shall be restored in their original condition and as directed by the Engineer at
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no extra cost to the Employer.

During the progress of the work, the Engineer may find it necessary or desirable to vary the slopes,
grades or the dimensions of the excavations from those specified herein and the Contractor shall

~ not be entitled to any additional allowance above the unit prices tendered in the Bill of Quantities

for excavation by reason of such changes. Any other open-cut excavation, performed at the option
of the Contractor such as to secure access to the required work, for disposal of material excavated,
or for any other purpose, shall be képt within the limits approved by the Engineer and shall be at
the expense of the Contractor with no costs being charged to the Employer. |

- Following works shall not be measured and paid separately and the cost hereof shall be deemed to

be included in the unit prices of various excavation items in the Bill of Quantities :

(1) Excavation either in the dry or in water and any dewatering which may be necessary.

(2) Excavation through any material to any depth unless stated otherwise in the Bill of Quantities,

- (3). Trimming and, where'neccssarj, benching the excavation lof the correct profiles, lines -and

-levels and compacting to receive concrete or other construction materials.

{4} Selecting excavated material proven to be unsuilable or suitable for use as embankment

material and setting aside suitable excavated materials,
(5) Transporting excavated materials to spoil dumps or stock piles except as designated in the
-~ respective excavation ‘'work items in the Bill of Quantities including any special measures

taken for such transportation duie to existing access conditions.

(6) Removal of wooden groy;ﬂzs. if any, that might interfere with excévation profiles and
subsequent re-driving of the same as directed by the Engineer.

(7) Any additional topogréphicai survey required for completion of the Works  including
establishing secondary survey points. : ‘ o S

2.4.2 Excavation beyond trueline

If from any cause whatsoever excavations other than for concrete work are carried out beyond their

* true line and level other than at the direction of the Engineer, the Contractor shall at his own cost
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make good to the required line and level with the approved material and in such a manner as the
Engineer may direcl.

_!f from any cause whatsoever excavation for concrete works are carried out beyond their true line
and level other than at the direction of the Engineer, the Contractor shall at his own cost fill in to
the required line and level with concrete similar in grade to that intended to be used in the true
concrete work unless otherwise directed.

2.4.3 Unsuitable materials

- Fill materials excavated from the drainage channels and drainage ditches which, in the opinion of
the Enginecr. cannot be compacted to the specific density as provided for in Sub-clause 2.9.2.
hereinafter after breaking up, wetting or drying, shall be classified as "unsuitable materials".
Unsuitable materials shall not be included in the embankment and shall be disposed of as specified
in Sub-clause 2.15.1 hereof. | | '

244 Ti_‘an_spoﬂation of excavated materials

The trftnspomuon of excavated materials to !ll site or disposal of excess or unsuitable materials -

shall be carried out in accordance with the approved schedule of . earthwork operation by the
‘Engineer. ‘The .Contractor shall transport materials by the: most appropriate route between
- excavation and dumpmg or the route directed by the Engmeer No separate payment shall be made
for transportation of carth material up to and byond the distance specified in the excavation, of
which the cost shall be included in the unit prices of appropriate excavation itenis.

24.5 Measurement and pa’yment

Measurement, for payment, of each kind of material of excavation will be madc on the basis of the
volume in cubic metres as a solid mass prior to excavation as determined from the original ground
lines and design lines as shown on the Dr’twmgs or as directed by the Engineer. The original
- ground lines shall be suweyed in the presence of the Engineer or his anthorized representative and
submitted to the Eogineer for verification and approval prior to the start of excavation,

Regardless of the quantities actually excavated, measurement for payment shall be made to the
prescribed lines, levels and grades and no payment shall be made for excavation or removal of
- materials by the Contractor which is beyond the prescribed lines unless such excavation or
removal has been directed by the Engincer in writing.
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Paymeat for the various items of excavation shall be made at the unit price to the sum calculated
for the volume in cubic metre as prescribed above and so certified by the Engineer in the Bi-
Monthly Statement of Account. The unit prices stated in the relevant items in the Bill of
Quantities shall inciude all costs incurred from all equipment, tools, materials and manpower
required to complete the works in all respects and subsequent demolisation of the same.

All costs incurred by the Contractor from the correction or restoration of the works during the
course of excavation of such works shall be bome by the Contractor and no claim for extra costs

shall be considered by the Employer.

2,5  Excavation in Drainage Channel

2,51 Scope of work

The work covered under this Clause shall mean the excavation in a drainage channel, which is not

- be executed by means of a dredger.

: il is scheduled that the soil excavated in th'e'briginal grouhd of the drainage channel is used for

levee embankmcnt as practically as possuble The Comractor shall survey the borrow area in the

- channel, if desngnated and submit his excavation programme along with drawings showing the
" location and extent of borrow aréas, excavation lines, grades, levels and other dimensions and

requirements for approval of the Engineer.

The area in which the éxéa\?ation_ is- carried out shall be site-cleared and surface-stripped in
accordance with Clause 2.2 hereinbefore. After the surface soil is stripped, the soil material to be
used for the levee embankment shall be excavated to the lines and grades as shown on the
Drawings or as directed by the anmcer Excavation shall be carried out in steict conformity to the
requirements provnded for in Clausc 2.4 herembefore '

Excavation in the drainage ‘channel shall generally be carried on from the downstream reaches to
the upstream reaches to avoid flooding due to the occurrence of unexpected high water, and also
carried on from the center of channel to the levee side to ensure the easy access for obl'umng the
fill material for levee embankment.

During the execution of excavation in the drainage channel, the Contractor shatl fill up depressions

~ located on the route of hauting the excavated materials. Where earth material from excavation
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must necessarily be transported to the fill sites or stock piles with different haul distances, the cost
of excavation shall include the transportation of fill material up to the distance designated in the
relevant excavation items in the Bill of Quantitics. No transport for distance greater than the above
distance shall be separately measured and paid.

The excavated soil extracted from the drainage chamiel shall not be disposed of to the drainage
“channel, even if dredging is being executed downstream of the excavation. Al excavated
materials shall be placed in the designated stockpiles or disposal area alongside the levee

separately depending on the suitability for its rense as embankment material. -

Special caution shall be ‘given (hroughouwt the execution period for prompt removal of the
' const_rﬁclion equipment to safe places when there is an unexpected high water stage.

2.5.2 Tolerances

* The excavated surface shall be finished to the lines and grades as shown on the Drawings or to

other lines and grades as may be ordered by the Engineer. The dimensions of the cross-section on

the complelion of excavation in the drainage channel shall conform to the following tolerances :

" Works - Sk Tolerance from
= Designated Point

Excavated surface (except structure -+~ -10cm to + 10 cm in depth

sites) and filling sutface in depressions measured perpendicular to the
' _ _ “surface

Excavated bed width of channel o - zero to+ 50 cm

2.5.3  Measurcment and payment

Mcasurcment and payment for the relevant items of works in the Bill of Quantitics will be made in
accordance with Sub-clause 2.4.5 hereinbefore. The unit prices stated in the Bill of Quantitics

shall include all costs incuired from equipment, tools, materials, fuels, clectric power and
manpower employéd for the excavation, hauling and disposing to the stockpiles and/or filt sites.

AN cost incurred from filling. up depressions in the drainage channel located on the route of
hauling the excavated materials shall be bome by the Contractor. No claims for such extea costs
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shall be considered by the Employer.
2.6 Excavation for Strucluves
2.6.1 Scope of work

Excavation for structures shall include excavation of all soil, sémd, gravel and boulder if any,
stockpiling of soil fit for reuse and dumping of soil unfit for reuse to the designated places.

Excavation for structures shali be carried out in a safe manner and to the lines and levels shown on
the Drawings or to such lines and levels as approved by the Engineer.

The base and side slbpcs of excavation against which concrete is to be phced.shall be finished
accurately to the dimensions shown on the Drawings or prescribed by the Engineer, and the.
surfaces so prepared shall be moistened with water and tamped or rolled with suitable tools or
equipnient for the purpose of securing firm foundations. If at any point the natural foundation
material is disturbed during the excavation process or otherwise, it shall be compacted in place, or
it shall be removed and replaced with suitable earth materials or concrete as directed by the
Engineer at the expense of the Contractor. : : '

When lhe foundation materlal is soﬂ or otherwise unsuitable in the opinion of the Engineer, the

" Contractor shall remove the unsunable materials to the dimensions as directed by the Engincer and

fill in to the required lines and levels wilh approved material in a manner acceptable to the
Engineer. - ' -

Trench excavation for concrete pipe, cross drains, drain pits and side drain- ditches for the
perinanent roads shall be performed by the use of hand tools and/or approved mechanical

equipment, in such a manner as to prevent shatlering of the sides and bottom of the excavation.

2.6.2 Measurement and payment

Measurement and paymem for the relevant items of work in the Bill of Quanlmcs shali be made in _
accordance with Sub-clause 2.4.5 hereinbefore. ‘
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2.7 Bench Cut Excavation for Existing Levee, if any
"2.7.1  Scope of work

Bench cut for the existing levee shall be made along the slope of the existing levee in order o
ensure proper bond between the existing levee and the new levee to be constructed over it,

Bench cut excavation shall be ntade to the lines and grades as shown on the Drawings and as

directed by the Engineer in such a manner as not to cause any cracks on the excavated surface of

the existing levee. If cracks or other damages are caused, they shall be restored to the full
satisfaction of the anmeer and all costs incurred from such restoration shall be bomc by the
- Contractor.

After bench cut excavation, no bush, roots, sods or any other perishable or unsuitable materials
shall be placed or left remaining on the bench cut excavated surfaces.

2.7.2 Measurement and payment

Measurement for bench cut for the existing levee will be made to lhe area in sqmre metres in

accordance wzlh the lines, grades, dlmcns:ons and other requirements shown on the memgs
and/or area as prescr:bed above and s0 cemfted b) the Engincer in the Bi- -Monthly Stalemcnt of
- Account,

- ‘The unit prices stated in the relevant items in the Bill of Quantities shall include all costs of
materials, equipment, tools and manpower required for e€xcavation, loading, transporting,
~disposing of excavated materials as directed and all other items necessary for completion of the
works. '

28  Excavalion for Conncction Canal, if required

2.8.1 Scope of work

Excavation in the connection canal, if required, shatl generally be carried out in accordance with
Clause 2.4 hereof, and the work is to be executed in such a manner as to ensure that the side slopes,

as shown on the Drawings, are not in any way endangered by under-culting.

Soil excavated from the connection canal shall be placed temporarily alongside excavation sites at
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designated places depending on the suitability of its reuse as fill material.

The transportation of fill material and disposal of unsuitable materials extracted from the
connection canal shall be made in accordance with the respective provisions stipulated in Sub-
clauses 2.4.4 and 2.15.1 hereof.

2.8.2 Measureiment and payment

Measurement and payment for the relevant items of work m the Bill of Quantities shall be made in
accordance with Sub-clause 2.4.5 hereinbefore. All costs incurred by the Contractor in complying
with the requiremerits of the Sub-clause 2.8.1 shall be included in the respective unit prices stated
in the relevant items in the Bill of Quantities. No claims for such extra costs shall be considered by
the Employer. | | ' '

2.9  Earthfill

2.9.1 Scope of work

* Earthfill shall include procurement, loading and transportation of materials, unloading of -
- materials, moisture control, placing, spreading, compaction and all other necessary works for

construction of the embankmems for levee and inspection roads and fillings in other parts of the

“works wnh suitable matenals obtained from channe] excavation and/or designated borrow areas.

Eaithfill shall be preferably constmctcd during the dry Season or dunng the periods of rehhvely
low precipitation. ‘

All embankments shall be constructed to the lines and levels shown on the Drawings or
established by the Engineer. The materials for earthfili shall not contain any slump. brush, weed,
root, twif, clod and other organic material that may decay. Clod of clay or other materials shall be
broken apart and no accumuhtibn at the foot of the side slopes of embankment will be permitted.

" The Contractor shal make due allowance for consohdahon and settlement whelther compaction is

specified ornot, such that the levels, widths and the dimensions of the finished surfaces at the end
of the Defects Liability Period shail not be less than the levels and dimensions shown on the
Drawings. This may be achieved by the Contractor by increasing the héigh;'of the levee by five (5)
percent of the height prescribed on the Drawings. This arbitrary percentage increase in the levee
height is only for the Contractor's guidance and the Employer shail in no way be responsible for
any deductions or conclusions drawn from the same by the Contractor. The required increase in
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height of the levee shall be govemed by the prevailing site conditions and construction method and
equipment deployed by the Contractor and the cost of all such allowances shall be deemed to be
included in the unit prices of the earthfill.

2.9.2 - Placing and compaction of material

Prior to the commencement of earthfilling, the Contractor shall carry out under the divect
- supervision and to the satisfaction of the Engineer a series of field tests to determine the optimum

conditions of compaction and the minimum number of passes of each type of equipment required

to compact to the speciﬁed dry density hereinafier for each type of fill material. The cost of

carrying out such icsts shall be deemed to be included in the respective unit prices for earthfills in-

the B_ill of Quantities.

No fill material shall be pfaced when, in the opinion of the Engineer, satisfactory work cannot be

done on account of heavy rain or other adverse conditions.

Material shall be spread in layers not exceeding thirty (30) cm in thickness before compaction,
which shall be subject to the Engineer's determination upon the results of trial embankment tests.

The material oblaining and placing dpgrations shall be such that the materials when compacted

.~ shall be blended sufficiently to secure the required dry dcnsiiy and sufficient impermeability and
stability of the compacied fill. Moisture content of the embankment materials prior to and during
compaction shall be maintained uniformly throughout each layer of the mat_cr'ial's. If the surface of
any layer of embankment is too dry or sniooth to bond properly with the layer of material to be
placed thereon, it shall. be moistened andfor scarified in an approved manner to provide a
satisfactory bonding surface. | '

Filt material for levee embankment shall be compacted by means of approved ‘compacting
equipment to a density specified in Sub-clause 2.10,5 hereinafter.

The earthfill for othef pants of the Works shall be caried out with the approved materials and
compacting equipment, and the fil} material shall be compacted to a density as direcied by the
Engineer. : '

‘In so far as practicable as determined by the Engincer, moistening of the material shall be

performed at the site of stockpiles or borrow areas. Moistening shall be supplemented by
sprinkling at the time of compaction, if necessary, and approved by the Engineer. If the moisture
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content is beyond the suitable range, the operation shall not proceed except with the specific
approval of the Engineer, until the material has been wetted or altowed to dry ot within the
required range of the moisture content. No adjustment in price shall be made on account of any

- delays occasioned thereby.

When the material has been conditioned as hereinabove specified and the swiface has been
scarified in an approved manner to bond subsequent layer, the new layer shall be compacted by the
approved compacting equipment as the nature of the soil dictates to achieve at least the prescribed

~ degree of compaction.

At the end of each day, or whenever operations‘arc su§p_c:1ded by'any reasbn,ﬁ the surface shall be
teft smooth and slightly crowned to shed water.

293 l’reparalion of surface under embankment

No materials shall be placed on any portion of embankment foundations until such foundation has
been cléar'cd,' stripped, suitably prepared and has been approved by the Engineer for placing fill.-
Test areas, 1rchéhes a_nd_cavitics made by the removat of unsound foundation materials or for the
inspection of sub-surface foundation shall be filled with selected materials. :

Foundation material which does not have such density in-an undisturbed condition as prescribed
for the fill material shalt be moistened and compacted by means of compaction equipment or shall

be removed and refilled or shall be treated in a manner as directed by the Engineer.

The foundation surface under all embankments shall be scarified in an approved manner to

“provide a satisfactory bonding surface. This scarified foundation surface upon which compacted

fill will be placed shall be moisture-condition'ed immediately prior to placing - of fill upon the

“surface to the same conditions as specified for compacted fill. - If the placing of fill has been
‘suspended, the surface of the fill shall be prepared as crowned shape before fill placing operations

are resumed.
2.9.4 - Fill adjacent to stiructures
Fill material adjacent 1o the stiuctures shall be placed int such a manner as will ensure that they can

be compacted without damage to the steuctures. Compaction adjacent to all structures shall be
carried out by hand or by suitable hand operated equipment. |
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Unless otherwise specified, no fill materiat shall be placed and no compaction shall be permitted &
adjacent to concrete for fourteen (14) days after the placing of the concrete,

-+

s

Compaction of backfilling material placed above buried concrete, however, shall not be permitted
1o be carried out with vibrating except with the prior approval of the Engineer.

2.9.5 Frial embankment
(1)’ General
The Contractor shall demonstrate to the Engineer the performance of equipment for
controlling moisture, placing, spreading and compacting of the material by constructinga
trial embankment. '

(2) Scope of trial embankment

Trial cmbankment shall be carried out on the specified materials such as Types A B and C
stated under Sub- clause 2.10.1 for evaluating :

- The levee construction methods proposed by the Contractor, :
- - ‘The effects of layer thickness, _ .
- - The effects of roller passing and compacting, and
- Other items deenied necessary by lhe Engineer. |

(3) -Schedule
The Contractor shall submit a schedule of trial embankment including laboratory tests to
the Engineer for his approval at least two (2) months before the commencement of levée_

work.

In the schedule, the trial embankment mcludmg laboratoxy tests shal] be scheduled to be
hmshcd at least five (5) days befozc lhe commencement of works

(4) Required quantilie§ of maleiiais

The quantities of materials to be provided for trial embankment shall be as follows; or as ;EE
directed by the Engincer :
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- Type A : . Two thousand (2,000) m’
- Type B : Two thousand (2,000) m’
- TypeC ;" Asdirected by the Engincer

(5} Equipment

Ali equipment necessary for trial embankment shall be furnished by the Contractor. Unless -
otherwise approved by the Engineer, the compacting equipment shall be tamping roller '
type of ten {10) to twenty (20) ton class. . | - '

(6) Moisture control
Prior to the start of placing and spreading works, moisluré content of trial embankment
‘materials shall be adjusted to four (4) to five (S) percent dry side of natural mmslurc
content or as dlrecled by the Engineer, '

" (7 Field and laboratory tests

Field tests shall be carried out near the embankment site in the Project area. The conditions
of tests are as follows unless otherwise directed by the Engincer. '

- Spreading thickness - ¢ 20 cm and 30 cm ior each m'uerml
- Passage of roller ' : 2,4,6and 8 umes
- - Ficld density tésts 1 24 points

- Laboratory tests .1 -2 cases each for cach material
- (Physical and compaction) . ' '

2.9.6 Moisture content adjustment

The moisture content of earthfill materials, prior to and during compéction. shall be distributed
uniformly throughout e'tch layer of material. As far as pracucable the material shall be brought to
the proper moisture content in the excavauon arcas to ensure adequate compaction effect.
Supplementary watering or drying may be camed out on the cmbankment and such wctted or
dried soil shall be thoroughly niixed to attain uniform mojsture content distribution before
compaction. '
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When each layer of material has been conditioned to have a moisture content in the required range,
it shall be compacted by use of an approved conpacting equipment as may be pecessary o attain
the specified compaction .

2.9.7 Soiltests

“Tests on earth materials for use as embankment as well as on the compacted levee shall be
performed by the Contractor at his expense by use of his laboratory and laboratory equipmem or

by use of the existing laboratory approved by the Engineer, to determine and contro! the soil -

characteristics, suitability, moisture content, dry density/ moisture content relation, etc. All test
. results in the form of a report shall be prepared by the Contractor and approved by the Enginecr.
‘The tests performed by the Contractor prior to commencement of the carthwork, and every time
when the soil characteristic changes, shall include the following :

" (a) Compaction test
(b) Particle size distribution test
(c) Speci'ﬁc gravity test
(d) Moisture content test
(e} Drydensily test
() - Plastic limit test’
(g) Traxial shear test

The results shall be submitted to the Engineer for his app_roi'al.- SEU

‘I field moisture content and field dry density tests of the comnpacted earthfill will be made for

“each layer and every two thousand (2,000) m’. The Contractor shall prepare the soil test

progmmme according to the earthfill placement and opemuon schedule and shall submit it to the
Enginecer for approva!

Should test results prove that changcs m the embankment malmal are neccsmry in order to obtain

the plcscnbed compacted ﬁll these changes or obtammg of suitable material shall be at the
- Conlractor's expense. P : :

2.9.8 Finishing.

Finishing of crest swiface and slopes of the embankment shall mect the formation height and
gradient as shown on the Drawings or as determined by the Engineer and tolerances allowable for
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finishing shall be specified as follows :

- Variation in formation height measured at any point on the crest shall not be lower than the
formation height (design levee crest).

- Gradient of both the cmbankment slopes shall not be steeper than the speciﬁéd gradient and
unevenness of the embankment slope shall not exceed ten (}0) cm inwards and ten (10) ¢cm

oulwards.

299 Measurement and payment

Measurement for earthfill will be made on the basis of the volume in cubic metres of each material

“placed and compacted within the lines, grades and dimensions of the design section as shown on

the Drawings or as directed by the Engineer.

‘Unless otherwise approved by the Engineer in writing, no payment shall be made to the Contractor

for material placed outside the limits of levee shown on the Drawings. The volume of extra -
embankment shall not be taken into account for measurement and payment. '

‘Al costs incurred from the embankment slnll mclude obtaining, loadmg and transpon'mon of fill

material from borrow areas or stockplles prx,par'mon of surface under the embankment, unloading

"~ of the fill material at site and placing, moisture control, comp*wnon and finishing mcludmg all

cquupmcnt tools, matemls manpowcr necessary for compleuon of the works and subsequent
wnhdrawal of the same.

Payment for the works shall be made at the unit prices per cubic metre stated in the respective
work Items in the Bill of Quantities to the sum calculated by the volume in cubic metre as
prescribed above and duly certified by the Engineer on the Bi-Monthly Statentent of Account.

“The trial embankment including field and laboratory tests shall be made under the supervision of

the Engincer and the cost incurred for the same shall be included in respective unit pric_cs stated in
the Bill of Quantities. ' '

All costs incurred by the Conlractor in complying with the requirements of this Clause including,

scarifying of foundauon surface before placement of earthfill; changes in the embankment
construction method due to variations of fill material, etc. shall be deemed to be included in the
respective unit prices stated in the relevant items in the Bill of Quantities and no ctaim for such
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extra costs shall be considered by the Employer.
- 2.10  Earthfill for Levee Embankment
-~ 2.10.3  Scope of work

" The Specifications of this Clause cover the construction of levee embankment to be newly
_constructed as well as heightening of the existing levee. The Contractor shall construct these levee
enmbankments to the lines, grades and dimensions as showa on the Drawings, as directed by the

- Engineer and in accordance with these Specifications.

Based upon the material characteristics, levee material has been classified into Types A, B and C
for this Project as shown in the table below :

Classification of Embankment Material

Type - : Description of Levee Material:
A Material obtained in the drainage
| channel L
B | | boéaily available i]lnletial covéred \f\?il'h Type C
| ‘material 2 o
C o Material obtained from designated borrow areas

Two types of levee embankment are proposed, viz, homogeneous type comprising of only Type A
niaterial and zoning type comprising of both Type B and Type C materials,

2.10.2 Setling-out

The Contractor shall entirely be responsiblé for accurate setting-out of the works including staking

of alignment of levée_an’d reférenc_'c pégs based on the inforimation supplicd on the Drawings and

the instructions given by the Engineer in accordance with Chapter G5, Vol. Il1, Part I - General
Specifications. The costs to conforni to the requirements of this Clause shall be included in the
unit price of the earthfill of levee eimbankment stated in the Bill of Quantities.
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2.10.3  Site clearing and stripping of topsoil

The areas to be occupicd by levee embankments including the slopes of existing levee to be
heightened shall be cteared and stripped in accordance with Clause 2.2 hereof. All vegetation, tree
stumps, organic materials and other obstructions shall be removed from the right-of-way area.
Fences, buildings and structures designated for removal shall be disposcd of or re-erected as

* directed by the Engineer. Al cleared materials shall be disposed off in accordance with Clause

2.15 hereof.
2.10.4  Preparation of surface under levee embanknent

Foundation on which levee embankments are to be placed shall be prepared 'genéral!)? in
accordance with Sub-clause 2.9.3 hereof, and no materials shall be placed on any portion at the
foundations until such foundation has been approved by the Engineer for placing fill. Test areas,
trenches and cavilies made for removal of unsound foundation materials or for inspection of sub-
surface foundation materials shall be filled with selected material and properly compacted. '

" “The slopes of the existing levee to be heightened, on which the fill materials are placed, shall be
. bench-cut with the dimension of thirty (30) cm in vertical and of more than sixty (60) cm in
‘horizontal lengths, to prevent slidiug of new filled materials. L

2.10,5  Placing and compaction of materials

~ Material to be used for levee embankment shall generally confortin to the requirements of Sub-
" clauses 2.9.1 and 2.9.5 hereof. o : '

Material for levee embankment shall be obtained from adjacent drainage channel excavation
materials or from the designated borrow areas or as approved by the Engineer. Fill materials

‘obtained from the above shall be phced and compacted in accordance with the following

specnﬁmnons

(1) Fill material shall be plabed in layers not exceeding thirty (30) cm in thickness before
compacllon as specified under Sub-clause 2.9.2 herembeforc Each layer shall be spread
out approximately fifty (50) cm beyond the design lines shown on the Drawmgs so that the
portion of embankment near the side slopes is properly and sufficiently compacted, The
levee portion thus provided beyond the design lines shall be subsequently semoved and
trimmed 1o the lines and grades as shown on the Drawings or as directed by the Engineer.
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All costs incurred from said works shall be deemed to be included in the unit price for
earthfill stated in the Bill of Quantities and no extra payment for the sanie shall be made to
the Contractor.

(2) Compaction shall be camricd out by means of approved compacting equipment such as
tamping roller of ten (10) to twenty (20) ton class so as to obtain a dry density of not less

" than ninety (90) perceﬁt of the maximum dry density for types A and B materials, and
ninety three (93) percen'l for type C material, measured at the wet side of the optimum

moisture content.

{3) The number of passes required for the compacling equipment shall be determined based
upon the test results of trial embankment stipulated under Sub-clause 2.9.5 hereinbefore.

Except in so far as approved by the Engmeer however, the subsequent filling made on the
- embankment constructed shall not be permitted unu! 'zdeqmte foundation conditions are achieved.

Durmg the execuuon of the work, the Contractor shall take care of the embankment compteled at
ecach stage. ~ The Contractor shall not be relieved for this work from any obhgauon and
responsibility under the Contract up to the issuance of the Certificate of Satisfaction. The cost of

earthfill for lcvce embankment of this Clause sh'\ll include the aliowancc for such care of the :

works.

2,106 Finisll to emha.nk:m_euls

The Contractor may clect to construct the embankment over-size and finally trim back to the

designed section but no specific payment shall be made for this operation and cost thereof shall be
included in the unit price for eanthfill of levee embankment.

The finished surfaces of the top crown and side slopes of the levee embankment shall present an :
even and neat appearance. Sod facing shall be placed thereon in accordancc with Clause 2.16

provided hereun(lcr
2.10.7 -+ Tolerances in embankment dimensions -
" Unless otherwise specified, no point on the surface of the completed levee embanknient shall be

“more than the under-mentioned distance from the designated surface.  Should the levee
embankment be formed beyond the specified allowances at the time of the Certification of
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Completion provided for in Clauses 48 (1) and 48 (2) of Vol. I - General and Special Conditions
of Contract, the Contractor shall establish the specified or such other section as the Engineer may
direct without additional payment.

The Contractor shall make due allowance for consolidation and settlement of embankment, such
that the levels, wiciths and dimensions of the finished surface at the end of the Defects Liabilitity
Period shall not be less than the levels, widths and dimensions shown on the Drawings. “The cost
of all such allowances shall be included in the unit price of levee embankmcm.

All tolerances shall be within the limits speciﬁed in the table given below :

Tolerances for Levee Embankment

Description Tolerance from
- (Designated Point) '

Surface levels (Centre of levee)- -5 em
Top widtir of embankment _ =10 em.
Deformation perpendicular to élope S -10cem

: 2..'10.8_ Measurement and payment

Measurement and-payment for both-tfpcs of levee embankment will be made on the basis of
volunie in cubic metres of each mate_rial placed and compacted within the lines, grades and
dimensions of the design section as shown on the Drawings or as directed by the Engineer. Such
measurements shall further, be based upon the ground surface obtained after stripping and the
design section shown on the Drawings and the method approved by the Engineer. '

* Payments for ltems of levee embankmeént for the two types of levee shall be made at the respective

unit prices per cubic metre stated in the Bill of Quantities. These unit prices shall include the cost

incurred from all plants and equipment, tools, fuel and e]ct_lric power, materials and manpower

required for completion of levee embankment work including preparation of surface under
embankment, spreading and compziciionj of embankment malterial; finish to the embankmeu_t.
allowance for consolidation and settlement of levee embankment, etc. ' Payment for the levee
embankment shall be made 10 the actual volume of fill materials in cubic metre as determined and

~ certificd by the Engineer in the Bi-Monthly Statement of Account.
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No separate payment shall be made for preparation of surface under embankment, and stockpiles,

spreading and compaction of the fill material, finish to the embankment and altowance for
consolidation and settlement of levee material up to the Certificate of Satisfaction and no such
claim shall be considered by the Employer.

2.11 Earthfitl for Road Embankment
2,11.1 Scope of work

* The Spemfuauons of this Clause ' cover the construction of the road embankment including
- approach ramps. The work comprises obtammg, loading and transporting material from borrows
~areas or stockpiles, unloading fill material at site, the supply of all manpower, materials and
" Construction Plant and Equipment, and the performance of ail carthworks for the road
embankment in accordance with the Drawings or direction of the Engineer.

“The Conlractor shall be enlirely responsible for setting- -out the alignment of the road embankment,
After setting-out the alignment, the site clearing and stripping shall be made in accordance with the
requirements provided for in Clause 2.2 hereinbefore. The earlhfs]l shall confoumn to lhe

requirements of Clause 2.9 hereinbefore.

* The works of the road embankment shall be performied in parallel with the progress of bridge and
levee embankment to be constructed alongside them.

C 2112 i\'lcasurémcnl and payment

Measurement and payment for the relevant items of work stated in the Bill of Quantities will be
made in accordance with Sub-clause 2.9.9 hercinbefore. '

All costs incurred by the Contractor in _complying'Wilh the requirements of Sub-clause 2.11.1
hereof shall be included in the respective unit prices stated in the Bill of Quantities. No claims for
such extra costs shall be considered by the Employer. -

212 Backfill

2.12.1 . Scope of work

Backfill shall be cartied out on the front and the side of outlying structure and elsewhere as shown
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on the Drawings or as directed by the Engineer, with approved materials complying with the
Specifications for earthfill provided for in Clause 2.9 hereinbefore. For the backfill to be proi*idcd
around the sluiceways, the elevation of original ground lines which form part of the levee,
materials and all other related works shall conform to the applicable requirements of Clause 2.10
hercinbefore. The backfil] shall be compacted after placing fill material in continuous horizontat
Jayers not more than thirty (30) cm in height. Unless otherwise specifiéd, placing and compaction
of any backfilling materials shall conform to the applicable requirements of Sub-clause 2.9.2
hereinbefore. ' '

Prior to the commencement of placing backfill matcrial adjacent to structures, the place shall be

cleaned of all remaining forms for concrete and other temporary works. Compaction shall be
made in such a manner as will ensure that filling material can satisfactorily be compacted without
damage o the structures by meéans of the approved equipment. The backfilling material shall be
watered or allowed to dry in order to maintain or achieve the prcscribcd moisture content for

compaction. The cost of such watermg or drying out shall be covered by thc unit pnces for backfill =

stated in the Bill of Quantities.

Unless otherwise provided for in the Specifications or directed by the Engineer, b:zickﬁli materials
shall be placed and compacted al least fourteen (14) days after the placing of concrete.

2122 Free draining backfill

Free drammg backfill shall be placed 10 the lines and dlmcnsmns as shown on the Drawmgs or as

* directed by the Engineer.

" The materials to be used for free draining backfill shall be selected pervious material which is well

graded with a maximum rock size of fifteen (15) ecm and shall not contain more than five (5)
percent, by mass, of material passmg a 0.074 mm mesh sieve as supuhted in JIS Z-8801or
approved equwalem Fragments farger ‘than fifteen’ (15) cm may be used if approved by the

- Engineer, provided that such fragnents shall be evenly distributed in the backfill.

The material shall be handled and phced insuch a ranner as to prevent segregahon The method
of placing free draining backfill shall be subject to approval by the Engineer. Free drammg backfilt
shall be placed wet in approximately horizontal layers not more than thitty (30) cm before '
compaction and thoroughly compacted by an approved method to sixty (60) percent of relative
density or to the satisfaction of the Engineer, ' |
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2.12.3  Random backhidl

- Random backfill shall be placed to the line and dimensions as shown on the Drawings or as
directed by the Engincer. The materials to be used for random backfill shall be all classes of
~ disposed or excavated materials available at all in-place. The qxlla!ity of such materials shall be
approved by the Engineer and shall be free from any organic matter or other objectionable material
such as large clods of stones, boulder, elc.

~ The material shall be handled and placed in such manner as to achieve favorable compaction and
density. The method of handling, placing, moisture controtling and compaciing random backfill
 shall be subject to the approval of the Engineer.

2.12.4 Measurement and paym.ent

Measurement and payment for the relevant items of work in the Bill of Quantities will be made in
accordance with Sub-clause 2.9.9 hereinbefore. '

- All'costs incurred by the Conltractor in complying with the requirements of Sub-clause 2.12.1
“hereof shall be included in the respective unit prices stated in the Bill of Quantities and no claims
for such extra costs shall be considered by the Employer. '

213 - Filling-up of Abandencd Drainage Channel with Compacted Material, if any
2.13.1  Scope of work

For new channel construction work, abandoned portion of the canal shall be filled-up with
approved materials and compacted to the lines, levels and grades as shown on the Drawings or as
directed by the Engineer. : Such filling with compaction shall be carried out under the levee
foundation as shown on the Drawings or as directed by the Engiuncer.

~ Material for the fitling-up shall comply with the requirements of earthfill provided for under
- Clause 2.9 hereinbefore and it shall be placed and compacted to the same degree as the levee
- embankment. P

2.13.2. Measurement and payinent

Méasurement and payment for ltems of filling-up of the abandoned drainage channel in the Bill of
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Quantities will be made in accordance with Sub-clause 2.9.9 hereinbefore.

All costs incusred by the Contractor in complying with the requirements of Sub-clause 2.13.1
hereof shall be included in the respeclive unit prices stated in the Bill of Quantities and no claims
for such extra costs shall be considered by the Employer.

2.14  Filling-up by Random Materials and Dump-fill
2.14.1 Scope of work

Space created between the compacted fill placed under the levee as prescribed in Sub-clause
2.13.1 hereinabove shall be filled-up by random material as shown on the Drawings or as directed
by the Engineer. I i

Pump-fill shall include procurement, loading, transportation, and dumping of materials in water,
spreading, compacting and all other necessary works for construction of the embankments for
levees and mspecllon roads as shown on the Drawmgs and filling in other parts of works as
directed by the Engineer with suitable random matenals obt’nned from the channel excavation
andfor des;gmtcd botrow areas. ' '

‘Random matenah shall be dumped into the desngnated space enclosed by bamboo mats and
,wallmgs together with bamboo piles by means of tipper trucks or any other earth moving or
: _.dun_lpmg equipment such as bulldozers. Care shall be taken not to damage the compacted backfill,
- levee o_r' any other structure during course of dumping of the materials. -

" The materials shall not contain ainy stump, brush, weed, root, tuif, clod and other organic materials

that may decay. Dumped material shall be spread by means of bulldozer so as to give a sightly

- appearance.

The works shall be preferably made during the dry season or during the penods of relatively low
precipitation.

The Contractor shall submit a schedule for the trial embankmient to the Engilleér for his approval at
least two (2)'moi1ths before the commencement of dump-fill work, and shall demonstrate to the
Enginecr the performance of equipment for dumping, spreading and compacting of the random

- material by constructing a teial embankment in water.
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The damp-fill, when prepared rapidly in relation to faying the random material, is liable to
deterioration, and in such case the Contractor shall, without additional payment, repair, reroll or
recompact the levee embankment as may be necessary 1o restore it to the state designated by the
Engineer.

If, in the opinion of the Engineer, the rolled surface of a layer of material in place is too wet for
proper compaction of the layer of material to be placed thereon, it shall be dried or be worked in
place wilh a harrow, scarifier, or other suitable equipment to reduce the moisture content to the
© required amount. It then shall be recompacted before the next succeeding layer of material is
p!accdr. | :

2,142  Measurement and payment

" Measurement for the fiIling-up by random material and dump-fill will be made to the volume in
cubic metres of the fill material placed at the designated locations shown on the Drawings and duly
certified by the Engineer. : '

Payment shall be made in accordance with Sub-clause 2.9.9 hereinbefore, at the unit price stated in
the Bill of Quantities so certified by the Engincer in the Bi-Monthly Statement of Account. All
costs incurred by the Contractor including equipment, tools, materials and labours required for

completing the works shall be included in the unit price stated in the Bill of Quantities and no -

claims for such'cxtra costs shall be considered by the Employer.
2,15  Soil Disposal
2.15.1 - Scope of work -

Excavated material from the work selected by the Engineer for reuse is to be plzice'd directly in its
final position or stockpiled on the Site as directed by the Engineer.

“Soil unfit for reuse or surplus excavated materials shall be disposed of in the designated disposal
arcas located at 'l‘eluk_na‘ga area‘in Tangerang region as shown on the Drawings or other places as
~ directed by the Engineer. The Contractor shall trim and regulatc the spoil tips to profiles of the
designated heights and levels approVed by the Engineer. The Contractor shall also maintain
without interruption the flow of water courses affected by such spoil tips and he shall observe any
arzangement concemiﬁg the site, arising between the Engincer and the persens or authorities
“concerned. '
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Location changes, or additions, to the disposal arca for the Contractor’s own convenience shall be
made at the Contractor's expense subject to approval of the Engineer.

The Contractor shall submit proposals to the Engineer for approval for disposing of materials at

~ any area other than previously approved areas and for the protection of these materials from

erosion, at least thirty (30) calendar days prior to the commencerment of hauling material to the

- area.
2,152  Measurement and payment

“Cost incurred by the Contractor in complying with the requirements of this Clause shall be deemed

to be included in the unit prices of respective excavation work items stated in the Bill of Quantities
and no extra payment for the same shatl be considered by the Employer.

2,16 Sodding

_ 2.16.1 Scope of work

To protect the slope' su sceplible to damages by rainfall or stream water, sod facing shall be
provided as shown on the Drawmgs or as directed by the Engmeer Sod squares used for the slope
protection shall bc fresh, dense and wi ell rooted and the length of any of the cut sod picce shall not

~ be shorter than lwenly {(20) cm.

The work consists of preparing, cutting, hauling and placing of topsoil and sod squares, and
maintaining the slopes in order that the grass grows normally and uniformiy. . '

The Engineer will inspect and appmvé topsoil and sod source. It is necessary that sod and topsoil
are not separated from each other dunng cutting and haulmg The transplant of sod shall be done
within twenty four (24) hours after its cutting and it can bc stored only if the Engineer approves it.

- Storing and hauling of sod shall be done in such a way that two sod surfaces or two earth surfaces

shall be always in contact. If sod squares prior to cultmg a_r_e dry, they shall be sufficiently watered,
Neither sod squares of poor quality and in bad condition nor sod squares containing weeds or
unsuitable grass shall be accepted. '

All areas to be covered with sod shall be fine graded to a uniform surface and shall be loosencd to
a depth of three (3) cm below surface. Sod squares shall be placed next to cach other. After
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~ placing them, they shall be compacted in order to avoid the creation of voids which may cause the
loosening of sod due to rainfall. After compaction, gaps between sod squares shall be filled with
‘sod and topsoil of good quality.

The Contractor shall be responsible:f‘or maintenance and cleaning of the scd faced areas until sod
~ reaches a normal and uniform growth, and thereafter, unti} a Certificate of the Satisfaction of the
- whole Works is issued by the Engineer. The Contractor shall replace, at his own cosl, any
damaged arca where sod has dried up or has not rooted to slope surface, which contains

undesirable plants, or which has an irregular or unattractive appearance in the Engineer's opinion.

2.16.2 - Mecasurement and payment

Measurement for payment will be made on the placed area in square metres to the lines, grades and
dimensions as shown on the Drawings or as directed by the Engineer.

Payment shall be made at the unit price per square nietre stated in the Bill of Quantity. “The unit
price shall include the cost of all eqmpmem material and manpower including supplying, cutting,
transporting, planting the sod and maintaining it up to the issue of Certificate of Smnsfftctlon
Payment shall be made to the area measured as prescribed above and certified by the Engineer in
the Bi-Monthly Statement of Account. ‘

2.17 Gravel Metaling, if any

2.17.1  Scope of work

All the road 'md levee ramps shall be surfaced with gravel with a minimum compwctcd thicknéss
of twenly (20) cm placed over a ten (10) cm thick sand bedding.

Material used for road swifacing shall be crushed aggrega{cs having appropriate gradation as
metalling material duly. approved by the Engineer. The material shall be free from lumps or balls
of clay, organic matter, objectionable coatings or other forcigin matiers. '

The surfacing _malcriai shall be free from flat and elonlgatcd particles, and generally, particles of
the material shall be spheﬁcal or cubical in sh:ape. ‘The maximum size of the material shall be forty
(40) mm, and the material shall be graded down to zero. The quality and gradings of the material
shall be éubjeci 10 the approval of the Engineer.
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The gravel surfacing when thoroughly compacted, shali conform to the grades and dimensions
shown on the Drawings or otherwise established by the Engineer. Depositing and spreading the
material shall commence at the point farthest from the point of loading and shall progress
continuously without breaks, except as otherwise directed.

Rolling of thie material shall be performed under the direction of the Engineer with road rollers
which shall be subject to the approval of the Engineer.

'2,17.2 Measurement and payment

Measurement of gravel surfacing for roads r'tmps and oiher areas will be made by cubic metres of
- gravel surfacing materials placed and comp'icted in '1ccordance with the Drawmgs and these
‘Specifications or as directed by the Enginecr.

Payment shall be made at the unit prlce per cubic metre stated in the Bill of Quantities. The unit
" price shall include the cost of obtaining the nnlenal processing if necessary, loqdmg, lr’msportmg,

unloading, phcmg, compactmg and all incidentals thereto for completing the work. Payment shall
be made to the volume of material as prescnbed above and as determined: and certified by the
Lngmecr in the Bi- Monthly Statement of Account.

2.18 _B'orrow Areas

2.18.1 Scope of work

All materials required for the levee embankment consiruction, all kinds of backfill including
filling-up of the depressed land and earthfill for the road which are not available from the drainage
channel excavations or not suitable for permanent construction under these Specifications, shall be

* obtained from the designated or approved borrow areas located at Serpong in Tangerang region,
" about 20 km far from the Project site. The location of the borrow areas are shown on the Drawings

of Volume IV of the Tender Documents. The é_anhfill material may be purchased from the
licensed suppliers. - |

With the exception of earthfill material intended 10 be purchased by the Contractor from the said
suppliers, the materials shall be obtained from suitable borrow areas approved by the Engineer.

The Tenderers and the Contractor must assume all responsibility for quality conceming the nature,
moisture content, and texture of material, the percentages of oversize materials, the total yield of
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suitable materials, the difficulties of making excavations, of breaking down or r¢moving the
oversize materials, of obtaining a satisfactory moisture content, and obtaining a uniform mixture
of materials. -

* Some borrow areas will be open for inspection and the Tenderers should inspect the borrow areas
and examine the test pits during the Site visit. The Tenderers are urged to sample and test material
from borrow areas prior to submitting his Tender.

The type of equipment used and the Contractor's operations in the excavation of materials in
~ borrow areas shall be such as will produce the required uniformity of mixture of each of the types
of the materials at the borow areas.

The location and extent of all borrow areas shall be proposéd by the Contractor wiio shall submit
his excavation programme along with necessary drawings prepared on the basis of his surveys and
- the Engineer resérves the right to change the limits of the borrow areas in order to obtain the most
suitable material, to minimize stripping, or for other reasons.

- To avoid the formation of pools in the borrow areas during the excavalion operations, after the
excavation operations are completed, drainage ditches from the borrow dreas to the nearest outlets
shall be excavated by the Contractor where, in the opinion of the Engineer such drainage ditches
are necessary. '

2.18.2  Roads, buildings aii utility lines in borrow areas, if any

Roads, buildings; and other utilily services in the Project area, if any, shall be relocated by others
or by the Contractor as directed by the Engineer. Prior to the relocation of the toad, the Contractor
‘shall not excavale materials within twenty (20) m of the céhtreline of the road. The Contractor
shall conduct hi's'opcrali()ns in sich a manner as 10 permit continuous use of the road and to
provide safet'y to the public uniit such time as the road has been relocated. The Contractor shall
permit access as necessary to others for the purpose of relocation of this road. |

"The buildings located in the borrow areas will be disposed of by others. Prior to disposal of the
- buildings, they shall be protected from damage from the Contractor's operations. The Contractor

shali permit access as necessary to others for the purpose of disposal of these buildings.

Power lines, pipelines, telephone lines, etc, traversing the borrow areas, if any, and as shown on
the Drawings will be relocated by others or by the Contractor as directed by the Engineer. Prior to
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retocation of the utility lines, the Contractor shall not excavate material within twenty (20) m of
the centreline of any pipe, power, or telephone lines. The Contractor shall conduct his operations
in a manner to prevent any interference with or damage to the utility lines and to permit access as
necessary to others for the purpose of relocation of these utility lines.

' 2.18.3 Moisture and drainage, if any

The moisture content of the earthfill material prior to and during compaction shall be in
accordance with Sub-clause 2.9.6 hereinbefore. As far as praclicablc,' the material shall be
conditioned in the borrow ares before excavation. - If tequired, moisture shall be introduced i.ntc')
the borrow areas for the earthfill material by irrigation at least seven (7) days in advance of
excavation operations. When moisture is introduced into the borrow areas for earthfill material
prior to excavation, care shall be exercised to moisten the material uhifonnly to produce the
required moisture content durmg compaction, avmdmg both excessive runoff and accumulation of

water in depressions. The Contractor is cautioned to control carefully the application of water and

check on the depth and amount of water penetration during application so as to avoid over-

irrigation.

If at any location in the borrow areas for earthfill material, before or during excavation operations,

there is excessive moisture, as determined by the Engineer, steps shall be taken to reduce the
moisture by selective excavauon to secure the drier materials, by cxcavatmg and placing in
temporary stockpiles material containing excessive moisture, by excavating drainage ditches, by

allowing adequate additional time for curing or drying, or by any other approved means.

Borrow areas for sand material, if any, will not require preconditioning by irigation but may
require preconditioning by draining and lowering the water level below the elevation of the borrow
excavalion. (Preconditioning by draining may be accomp]ished' by any approved method,
including lowering the water level in the borrow ar¢a prior to excavation or stockpiling). If, after

- excavation, sandfill material has a moisture content gréater than that required for placement and

compaction in embankment, the material shall not be placed on the embankment, but shall be
placed temporarily in stockpiles and allowed to drain or dry untit the moisture content is reduced

~sufficiently to permit it 1o be placed in the embanknient.

- In any event, the Contractor will be required to excavate sufficient suitable material in portions of

the borrow areas to complete the work under these Specifications, regardless of whether overly
wet conditions encountered are due to ground water, precipitation, difficulty of draining, or any
other reason: To minimize operations with overly wet material, the Contractor will be permitted to
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utilize portions of the borrow areas which contain dry material and which have been designated as
stitable borrow areas to the greatest extent practicable consistent with obtaining suitable material,

The Contractor shall not be entitled to additional payment beyond the unit prices stated in the Bill
of Quantities on account of the requircments for excavating drainage ditches; for allowing
“additional time for curing or drying; for stockpiling and re-handling excavated materials which
have been deposited temporarily in stockpiles; delays or increased costs due to stockpiling; poor
trafficability in the borrow area, the haul roads, or the embankment; reduced efficiency of the
~ equipment that the Contractor elects to use; or on account of any other operations or difficulties
- caused by overly wet materials.

No additional payment beyond the unit prices stated in the Bill of Quantities shall be made
because of variation in the proportion between wet aind dry maierial which is required to be

excavated in order to obtain adequate suitable material.

2.18.4 Stripping and waste, if any

‘Borrow areas shall be cleared and stripped as provided in Clause 2.2 hercinbefore. Boirow areas

‘may be chignatcd by the Fnoi'neer as the work progresses, and sl'rip'ping operations shall be
linlited only to demgnatcd and approved borrow areas. The Contractor shall carefully slrlp the
designated borrow. areas of boulders, topsoil, sod, loam, and other matter which is unsuited for the
-purposes for which the borrow areaisto be e(cavaled The Contractor shall maintain the slnpped

surfaces free of vegetation until excavation opcmtlons in the borrow area are completed and the

Conlractor shall be entitled to no additional allowance beyond the unit prices stated in the Bill of
Quantitics because of this requirement. Materials from stripping which are suitable for topsoil
shall be selected during stiipping operations, temporarily stockpiled adjacent to borrow areas, if
necessary, and spread on the suitable portions of the borrow areas as directed by the Engineer.

0 materials unsuitable or not required for permanent construction purpose are found in any borrow
areas, such materials shall be left in place or excavated and wasted, as'_dircclcd by the Engincc'r.
Where excavation of such’ material is directed, payment for such excavation and disposal of

“unsuitable or excess materials Sh"l" be included in the unit prlce per cubic melye stated in the Bill
of Quantmes for excavation

2.18.5  Excavation and transportation

+ ‘The Contractor shall excavate all paits of the borrow areas based upon the approved excavation
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plan.

The earthfill materials delivered on the embankment site shall be equivalent to'a mixture of
materials oblained from an approximately uniform cutting from the full height of the designated
face of the borrow excavation. Shallow cuts will be permitted in the borrow arcas if unstratified
materials with uniform moisture content are encountered. The Contractor shall load, transport and

“unload the materials to the embankment sites designated by the Engineer.

- The Contractor shall be entitled to no additional payment beyond the unit prices stated in the Bill

of Quantitics on account of the designation by the Engineer of various. portions of the borrow

“areas from which materials are to be obtained, on account of the depths of cut which are required to

be made, or on account of the zone or location on embankment where materials are hauled.
2.18.6 Measurement and payment

No separate payment shall be made for obtaining, loading and transportation of fill material from
the borrow areas and these costs shall be included in earthfill or embankment works.. Payment will
be made in accordance with Sub-clause 2.9.9 hereinbefore.

All costs incurred by the Contractor in complying with the requirements of Clause 2.18 hereof

shall be included in the respective unit prices for carthfill or embankment works in the B:ll of
Quantities. No claims for such extra ¢osts shall be com;dcrnd by the E mployer.
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3. CONCRETE WORK

kY | Geneyal

These Specifications apply to all concrete works and materials in connection with mass and
reinforced concrete of structures which the Contractor shall provide for the fulfillment of his
obligations. '

All concrete works shall be performed as stipulatc_d in these Speciﬁcations and as shown b_n the
Drawings or as directed by the Engineer. The concrete works shall be carried out in the presence
of the Engineer or the Engineer’s Representative.

Not later than thirty (30) days prior to the installation by the Contractor of any Construction Plant
and Equipment to be used for the processing, handling, transporting, storing and proportioning of
concrete mgredlents as well as for the mixing, transporting and placing of concrete and mortar, the

. Contractor shall submit flow charts, drawings and written descnpuons to the Engincer to a]iow the

full and proper assessment of his plans for the producing and placmg of the concrete and mortar to
be mconporatcd in the Permanent Works under the Conlracl

 After being mstalled the operation of the plant equ:pmem 'md slomge facilities shall be at all
: llmes subject to the approval of the l:ngmccr : '

If the Contractor imends o procure ready mixed concrete and mortar from manufacturers, the
Coitractor shall inform the Engineer in writing, at least'thiny (30) days before commencenment of
concrete works, of his intention with detailed descriptions regarding the manufacturer's or
supplier's name, location and cap‘acily of his concrete plant and processing equipment, reputation
and reliability of his products and others for the approval of the Enginecr. '

Without the approval of the Engineer, the Contractor shall not operate his plant and equipment of
concrete pracessing and/or procure and purchase the ready mixed concrete from manufacturers or

~ suppliets.

All proper precautions for safety and securily shall be taken by the Com;ziclor in accordance with
the provisions sliph!ated in Sub-clauses G7.5 and G8.3. {(I15) of Vol. B, Pait [-General
Specifications. The Contractor shall not discharge directly disposal water from concrete placing
and curing containing suspended and sediment matter into the existing drainage channels and
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drain ditches in the Site.

Approval of plant and equipment or their operation, or of any construction procedure, shall not
operate to waive or modify any provisions or requirements contained in these Specifications
goveming the quality of the materials or the finished work.

The Contractor shall not be entitled to any additional payment over the unit prices tendered in the
Bill of Quantities for concrete by reason of any limitations in the batching, mixing, transporting
and placing of concrete required under the provisions of these Specifications.

Prior to the commencement of concrete works, the Contractor shall establish at the construction
site a laboratory fumished with required equipment and instrument necessary for performing day
" to day and routine tests. The Contractor shall operate and maintain the laboratory as directed by the
‘Engineer during the Contract period and shall employ qualified supervisor and laboratory
assistants to carry out the specified tests,

3.2 Cement _and Admixtures

| 3.2.1 Cement

- Cement used in the Works shall have a quality equivalent to that of Portland cement, ordinary type,

as spéciﬁed in No. 8of JIS R 5210 and/or SN] 2049-90-A or ASTM Designation C 150, and/or :as'

approved by the Engineer. -

Prior to any ceiment being- ordered, the Contractor shall inform the Engincer of the detaiis_

concerning the type of cément to be purchased. Cement shall be delivered to the Site atong with
the manufacturer's quality and testing certificatés. Upon receipt thereof, such certificates shall be
submilted 1o the Engineer, . : '

- The .Contractor shall provide adequate handling and storage facilities for the cement.  Metal -

storage bins or silos at the batching plait for cenent shall be weatherproof and shall be constructed
50 that there is no dead storage. If in the apinion of the Engineer, there is reason to believe that any
dead storage exists in any bin, that bin shall be emptied and cleaned out at least once every four (4)
~months. o

Cement delivered in bags shall be transported in a manner approved by the Engineer and shall be
stored in completely waterproof warchouses with adequate provisions for preventing the
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absorption of moisture, provided that the storage facilities shall be subject to the approval of the
Engineer and so arranged as to permit easy access for inspection and identification of each cement

consignment.

Cement shall be stored in a weatherproof warchouse having a floor more than thirty (30} cm above
the ground level, and shall be used in such manner that the "first-in" can be "first-out". Proper
spacing shall be provided between piles of cement. Not more than thirteen (13) bags shall be
permitted to be placed in one (1) stack, or to a lesser number as directed by the Enginger when the
storage period is expected to be longer than sixty (60) days. The cost of the cement warehouse
shall be included in the lump sum price of the Contractor’s temporary buildings stated in Item No.
0/05 in the Bill of Quantities. '

No cement which has been stored at the Site for more than ninety (90) days shall be used in the
- Permanent Works vnless a test proves it to be satisfactory.

If cement is damaged or deteriorated in consignment, handling or storage, it shall be promptly
removed from the site of the works. ' : :

The Contractor shall take care to ensure that adequate stocks of cement are always available and
- shall within tenth (10th) day of each month inform the Engineer conceming the following data:

- * The stock of cement on hand at the Site as of the last day of the preceding month,
- Cemem'delivery_rc'ceived during the previous month, '
- Cement used in the Permanent Works during the last month, and

- Other data as required by the Engineer.

3.2.2 Admixtures

The Contractor may be permiited with the written approval of the Engineer the use of admixtures
0 as to improve workability and finishability of concrete and to promote other special properties.

Air-entraining admixture may be used in all concrete unless otherwise directed by the_Engineér.
This admixture used shall conform to ASTM Designalion C 260 or eqﬁivalent approved by the
‘Engincer. With the exception of air-entraining admixtures, the Contractor shall notify the
-Engineer of the “sources of such admixtures as set-retarding, water reducing and strength -
acceleration agents from which admixtures will be obtained and shall fumish  technical
information and samplés for testing at least ninety (90) days in advance of the time when these
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agents are expected to be applicd.

All tests for the admixture shall be made by the Contractor at his own expense and the results of
tests shall be submitted to the Engineer for his approval.

‘The amount of agents used in each concrete mix and seclion of the concrete work where it may be
used will be determined by the Engineer. The specified limits in respect of maximum slump,
slump loss during transit and 1ime allowed for concrete to remain in the mixer may be changed by
the Engineer when approval to use the agent is given.

Liquid or powdered admixtures for concrete shall be kept in water-proof stores with adequate
provision for the prevention of water absorption and direct exposure to sunshine. Storage shall be
so arranged that the materials will be used in the order in which they amive at the Site. If any
admixtire has an expiry date, it shall be conspicuously marked on the conmincr.'Sufﬁcicnt
tjuanlilies of admixture shall be kept in storage to ensure uninterrupted concrete placing.

All costs incidental to lhc use of admixtures shall be included in the unit prices per cubic metre <
slated in the Bill of Qmmmes for applicable items of concrete in which the ﬁdm:xlurcs are med

and no separate paymem for the same shall be considered by the Employer.
33 ~ Aggregales
3.3.1 General

With the exception of ready mixed concrete intended lo be procured or purchased by the
Contractor from manufacturers, materials for produciion of coarse and fine aggregates shall be
obtained from suitable quairy site approved by the Engineer.

- All aggregate materials shail consist of hard, durable, clean minerals, produced natrally or
manufactured, and must not contain substances which may impair the quality of concrete and
_reinforcing bars. ' ' i

All necessary 1ests to be made by the Contractor on sm'np]cs' taken fro_lh possible quarry site
indicate that it contains materials which, when processed, will be suitable for coarse and fine
aggregates ; as well as, the quality of material available from the possible quarry site shall be
assessed by the Contractor. All test results and information as to the materials shall be submitted
by the Contractor to the Engineer for his approval.
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“ The Contractor shall carcy out the following tests with regard to samples taken from each stockpile
in the quarTy site in accordance with the specified standards and frequencies indicated in the table
below : |

Test ftem Test Standard " Frequency
Fine aggregaie 4 )
Grading JISA11020r Oncea week for each stbckpi]e
SNI 1754-90-A '

Washing JISA 1103 ‘When directed by the Engineer

Specific gravity :  JISA 110% or When directed by the Engincer

and absorption SNI 1970-90-F '

Moisture content :  JIS A 1111 or ‘Once a day

o SNI 1971-90-F
, Coarse aggregate
b © Grading JISA11020r * Once a week for each stockpile

_ SN11753-90-F _

Unit weight - JISA 1104 - When directed by the Engineer

Specific gravity :  JISA 11100r " When directed by the Eng:ineer

and absorption  SNI 1969-90-F |
‘The Contractor shall be required to pay by way of loyalties or otherwise for materials lakén from

- the selected quany site and used in the work covered by these Specifications. The Contractor shall
be responsible for the specified quality of all such materials used in Permanent Works under the
Contract.
* In case the Contractor intends to phrc'hase the aggregates from other sources such as manufacturer |
* or supplier, the Contractor shall submit to the Engineer for his approval all fest cesulls, data and

information to prove physical and chemical properties and quatity of the aggregates which will be
purchased and used, at least thirty (30) days before the aggregates are required for use.

L All costs incurred from production or purchase of the concrete aggregates shall be included in the

1 unit prices per cubic metre of concrete stated in the respective items for the concrete structures

itemized in the Bill of Quantities.
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3.3.2 Fine aggregate

The term “fine aggregate™ is used to designate aggregate in which the maximum size of particles is
~ five (§) mm and the particles consist of innate materials.

The fine aggregate shali consist of clean, hard, dense, durable, uncoated rock fragments of proper
gradation and shall be free from injurious amount of dirt, dust, silt, lumps, soft or flaky grains,
- shale, alkali, organic matter, loam and other deleterious substances. More than three (3) percent of
material passing the 0.074 mm or No. 200 sieve by washing or more than one¢ (1) percent of clay
lumps or one (1) percent of shate shall not be contained. Use of sand deposiied or obtained from
beach or sea shall be prohibited without the written approval of the Engineer.

The fine aggregate to be used for concrete structures exposed or weathered shall be free from any

substance which will discolour the concrete surface.

- The ﬁné aggregate shall be tested for sodium sulpbate soundness in 'acco'rdance with JISA 1122 0r

SNI .1758—904:\ for five (5) cycles and shall show the maximum loss of not more than ten (10)
percent. ' ' '

The fine aggregate shall be imiforsnlj graded and when tested in accordance with PBI, 1971, N.L-2
" as stated below : | '

- Fine aggregate, less than two (2) percent (by \yeight) retained on 4 mum sieve

- Fine aggregate, less than ten (10) percent (by 'weighl) retained on 1 nim sieve

- Fine aggregate, between eighty (80) to ninety five (95) percent (by weight) retained on 0.25
min sieve or equivatent standard tabulated as follows:

Sieve Designation - | Standard % by Weight passing

{Mean Opening (mm} ) L ~Individual Sieve
| 10 o 100
5 L . - 90 - 100
2.5 o 80 - 100
. W3 ‘ ' 50 - 90
06 ' 25 - 65
0.3 10 - 35
0.15 2-10
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@ The fineness modulus of the fine aggregate shall range between 2.5 and 3.3.

The percentage of deleterious substances in the fine aggregate shall not exceed the following

values :
Item % by Weight
Clay lump o 10
Materia) passing 0.074 mm sieve - 30+

Material retained on 0.297 mm sieve and floating 0.5
on liquid having a specific gravity of 1.95 '

% If the material finer than 0.074 mm sieve consists of rock dust free from clay or silt,
this percentage may be increased to five (5). '

3.3.3 Coarse aggrega.te

‘E . The term "coarse aggregate” is used to designate aggregate in which the minimum no'mina! size is
B five (5) mm and which is reasonably well graded fro'm five (5) mm to the largest size ; forty (40)
- mm for this PrOJecl reqmred in the concrete work. The coarse aggregate shall consist of crushed
“or unbroken stone, gravel and other mnalc materials with similar characteristics or a combination
© thereof. Coarse aggrega{e shall be clean, hard, fresh, unwe eathered, well shaped, dense, uncoated,
“durable rock I'ragments and free from objectionable quantities of flat or elongated particles,
- organic matter or other:dcle‘terious materials. |

The coarse aggregate shall be of uniform grading with the maximum sizes as required for the
various types of concrete in accordance with PBI, 1971, N.L.-2 as described below :

- Coarse dggregate one hundred (100) percent by 'wc:ight passed 31. 5 nun sicvé,

- between ninely {90) to mnety elght (98) percent retained on 4.0 R sieve,

- "The difference of accumulative weight between the respeclwe sieves not more than sixty
(60) percent by w ¢ight and not less than ten (10) percmt byw elght and or equivalent toJlS
Standard.
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The coarse aggregate may be rejected if :

- The loss, using grading A in the Los Angeles abrasion test, exceeds ten (10) percent by
~ weight at one hundred (100) revolutions, or forty (40) percent by weight at five hundred
~ (500) revolutions.

- The weighted loss of the aggregate, when subjected to five (5) cycles of the sodium
sulphate test for soundness, is more than twelve (12) percent by weight.

- 'The total percentage by weight of particles of unsatisfactory shape exceeds sixty (60)
percent. - A particle shall be considered to be of unsatisfactory shape if it has a maximum
dimension exceeding three (3) times its minimum dimensions.

"‘The coarse aggregate shall be finish-screened over vibrating screens mounted on the rock crushing

~ plant or, at the option of the Contractor, the screens may be mounted on the ground adjacent to the
rock crushing plant.© Separation of the coarse aggregate into the specified sizes, after finish- '
scrceiiing shall be such that, when the aggregate is lested by the sieves designated in t_lie"follm'ving |
tabulation, the gr.adal'io'n' obtained is as follows : )

' 'Désignalion '. . : + Standard 'Pc_rcemagc by Weight

of Coarse . passing Individual Sieve (%)
Aggregate - : -
(mm) SOmm . A0mm 25mm 20mni ISmm 10mm  Smmn 2.5 mm
a0-25 100 90100 2055 015 - 05 - :
'_25 -5 - 100 95-1060 - 25-60 - 0-10  G-5

Handling and storing of coarse aggregate Shall be in such a manner which would prevent its
segregation or inclusion of foreign materials. The Engineer may require thal coarse aggregate
shall be stored on sepatate platforms provided at adequate locations. -

In order to secure geeater uniformity of the concrete mix, the Enginecr may require that the coarse
aggregate shall be separated into two (2) or more sizes. Different sizes of agaregate shall be stored
“in separate bins or piles sufficiently detached from each other to prevent intermixing.

The Contractor shall submit to the Engincer for his approval the detailed plans, drawings and other
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particular description within thirty (30) days prior to installation of the concrete aggregates plant
and equipment according to the provisions of Sub-clause G3.2. (5) of Vol. 11, Part I - General
Specifications.

In case the Contractor intends to procure or purchasc' the coarse aggregate from manufacturer or
supplier, the Contractor shall notify the Engineer in writing at least thitty (30) days before the
commencement of concrete work of his intention with detaited information and description as to
the manufacturer or supplier accompanying with data and centificates 1o prove eligibility of the
materials.

34  Water

Water for mixing concrete and mortar and for washing aggregates and for curing concrete shzill be
provided by the Contractor as prescribed in Sub-clause G8.3. (4) of Vol. Ill, Part I - General
Specifications and shall be subject to the approval of the Engineer.

The water to be used in concrete and mortar shall be reasonably clean and free from injurious

-~ amount of silt, oil, acids, salls, alkali, organic and other deleterious substances. The quality of -

mixing water shall conform to the Standard of AASHTO T 26 {Standard Method of Test for

© Quality of Water to be used in Concrete).

I 're:quircd'by' the Engineer, Sam'ples shall be taken from the proposed sources of supply and tested

by comparison with distilled water. Comparison shall be made by means of standard cement test

" for soundness, time of setting and mortar steength. - Indication of unsoundness, change in time of

_sél_tinig plus or minus thirty (30) minutes or more or decrease of mortar strength more than ten (10)

~ percent compared with distilled water shall be sufficient cause for rejection of water being tested,

Sufficient water storage facilities shall be provided to ensure the continuous opetation of concrete

-placing. The methods of :delivering and sldﬁng water shall be subjéct to the approval of the

Engineer.

All costs incurred from water used for concrete and monrtar mixing, and aggregates washing shall -
be included in the unit prices per cubic metre of concrete or mortar stated for the respective items
in the Bill of Quantities. | | |

~ With the exception of the above, all cosls brought from the plant, equipment, labour and materials

for construction of water supply system furnished by the Contractor shall be included in the lump

TS3-9



sum price stated for Item No, 0/08 of the Contractor’s temporary facilities in the Bill of Quantitics.
3.5  Concrete Mix

3.5.1 Composition

Concrete shall be composed of ordinary Portland cement, water, fine and coarse aggrepates and
approved admixture, all well mixed and brought to the proper consistency.

- 3.5.2 Typesof concrete

Types of concrete shall be designated by the following six (6) types of concrete including lean
concrete. Each type of concrete shall be used in accordance with the Specification and where
shown on the Drawings or where directed by the Engineer.

The various concrete types shall be t)pifitd'on the basis of their cylindrical compressive strength

- at 28 d'ay:. as “cll as on the maxinum size of the coarse aggreg'ites and slump of concrete as
shown below :

 Recommended Type’s of Concrete

Type of - ‘Max. Size of 28-day Cyhndncqi © Slump
Conerete ﬁ Coarse Aggregate Comprcsswc Strength -
a (mm) : L {kg/cm?) ' {cm)
n 25 , 270 .8
2. 40 : 240 ' 10
3 25 o 180 | 8
4 40 ' 180 10
5 25 : _ 100 10
6 40 : 270 2.5

- The amount of water used in the concrete will be altered by the Engincer within the limits
established by him for the water/cement ratios required to secure concrele of the proper
: workablllly, consmtency, elc lakmg into account the effect of the use of the admixtures approved

and any vnmtlon in euhcr or both the mmsture content or grading of the aggregate as they enter the
mixer.

The slump of the concrete mix shall be the lowest possible that will permit thorough compaction
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with the equipment approved for the work. In general, slump would depend upon the type of
application and not on the type of concrete. The application of each concrete mix to the structure
will be made in principle as given below :

Type of Application in Drainage Structures
Concrete
1 Structures requiring high strength with relatively thin -

members such as, foundation pile, composite girder, etc.
2 RC bridge slab, pier and abutment, guardrail, curb stone, etc.

3 Secondary concrete or relatively thin <1ruclurai membcr such
as blockout of slu1ceway, concrete plpes etc.

4 o ~ Ordinary structural concrete with relatively thick member such
~ as'sluiceway, foundation concrete of revetment, concrete
culvert, parapet wall, concrete wall, side walk of bridge, etc.

§ .. - Base concrete and Ievelling concrete.

6 © Concrele pavement.

3.5.3  Preliminary mixes

The Contractor shall propose the mix proportions to achieve the required strength and workability

and the Engineer will 'specify the mix proportions found appropriate for the particular application.

‘The Contractor shall undertake to provide a property mixed concrete containing the constiluents in
“ the specified proportions tested in an approved !aboratory using a sufficient number of samples to
. be representative of aggrcgates and cement to be used for the Works. The Contractor shall employ
a competent and suitably qualified engineer to design the mix, to supcmse and dlrect all stages in
the preparation and placing of the concrete. '

The preliminary mixes shalt be prepared at least for three (3) different water-cement ratios which

shalt produce a range of strengths required for having adequate workability for compaction by the
method to be used in placing. The amount of water used in the concrete shall be regulated by the
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Engineer within the limits which will be established by him for the water-cement ratios required to
secure the proper consistency of concrete, taking into account the effect of the use of the specified
admixtres and any variation in either or both the moisture content or grading of the aggregate as
they enter the mixer. For each grade of concrete, a set of six (6) cylinders shall be made from each
" three {3) batch.

From each set of six (6) cylinders, three (3) shall be tested at an age of seven (7) days and another
three (3) at twenty eight' (28) days in accordance with the specified standards.  From the
‘relationship derived between the strength and water-cement ratio a trend line shall be established
reasonably. ‘

If at any time during construction of the Works, the source of cement or aggregate is changed, the
- grading of the aggregate alters or the compressive strength of the concrete is not acceptable then
~ further preliminary mixes shall be undertaken in the manner explained above.

3,54 Frial mixes of concrete

At least a?xly (60) days jirior to the start of permanent concrete work, the Contractor shall produce
a trial mix for each type of the concrete specified under the supemsxon of the hngmcer, using
cenient, admixture and the entire aggregate and by opcratmg , batching *md concrete mixing plants
prov:ded by the Conltractor for the execution of the Works. Such trial mixes shall be continued -
until concrete complying with these Spe(:iflcahons is produced. S

Where the Engineer has approved the concrete mix ‘design for each type of concrete, the
Contractor shall, before the commencement of conc}eting, have trial mixes prepared, preferably
under the full-scale production conditions in the presence of the Engincér to ensure that concrete is
sufficiently strong and workable and that segregation of the mix during transportation and placing
does not occur. -

For the trial mix, six (6) test cylinders shall be made by the Contractor and three (3) test cylinders
shall be tested at an age of seven (7) days and the remaining three (3} at twenty cight (28) days in
accordance with the Speciﬁéd standards. The target concrete mix shall be established through such
-procedure with consideration of a reasonable margin so as to enable the variations of the original
source of cement, ﬁggrcgalc conditions and by the workmanship and construction plant employed
 for the Works to be controlled within an estimated range. The Engineer shall review all data of the
: specified mix proportions for each type of concrete as notified to the Contractor.
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If the average value of the ultimate compressive strength of the three (3) cylinders taken from any
trial mix is less than the specified twenty eight (28) day compressive strength given in Sub-clause
3.5.2 hereinbefore, the Contractor shall re-design to make a further preliminary mix, trial mix and
set of test cylinders. If the workability and consistency required are not obtained in the opinion of
the Engineer during any trial mix for any type of concrete, the trial mix shall also be re-designed by
the Contractor.

Tests specified in Sub-clause 3.3 (Apgregates), 3.4 (Water) and 3.5 (Concrete Mix) shall be
conducted by the Contractor in his laboratory or at an approved laboratory in accordance with the

-~ provisions of Sub-clause G8.3. (13) of Vol. III, Part I - General Specifications, thereof.

All cost incurred from trial mix and laboratory tests shall be deemed to be included in the
respective ilems of works in the Bill of Quantities and no extra payment for the same shall be made

- to the Contractor.

The determination of the mix proportions by the Engineer shall not relicve the Contracior of his
responsibilities for producing and placing conciete conforming to the specified requirements.

Before mixing concrete for any structure or part thereof, the Contractor shall satisfy himself that
“ the concrete mixed in the proportions determined by the Engineer will permit the Contractor to -

produce and place concrete complying with the specified requireménls.

3.5.5 Batching

- The Contractor shall either provide batching equipment or may purchase ‘concreie from

manufacturers.. The equipment shall be capable of combining the aggregates, cement, admixtures

- and water into a uniform mixture and of discharging this mixture without segregation. It shall also

be capable of readily adjusting to compensate for the varying moisture content of the aggregale and
to change the weights of the materials being batched. ' '

The amount of each of the materials comprising the concrete shall be determined by weighing,
except the amount of water and admixtures which will be measured either by volume or weight.

Unless the Engineer otherwise determines, materials shall be weighed within the following
degrees of accuracy, inclusive of scale and operating errors:

Cement plus two percent (+ 2 %)
Fine aggregate plus two percent (+ 2 %)
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Coarse aggregate © plus three percent (+ 3 %)
Water plus one percent (+ 1 %)
Admixtures plus one percent (+ 1 %)

- Cement scales shatl be in divisions of not more than two (2) kg and aggregates in divisions of not
more than ten (10) kg both readily discernible. At the time of installation, or of reconditioning, the
indicated weight at any point of scale shall not vary from the correct weight by more than zero
decimal two (0.2) percent of the maximum marking of the scale. At any time of operation, the
indicated weight at one point on the scale shall not vary from the correct weight by more than zero
decimal four (0.4) percealt of the maximum marking of the scale.

- 'The Contractor shall provide standard test weights and any other auxiliary equipment required for
- checking the accuracy of scale. Cement scale shall be tested not less than once a month with the
standard weights and the result recorded. In addition, al} scales shall be inspected and tested by
approved technicians at least every six (6) months.

The following wrilten, printed or graphic records shall alwaj;s be kept at the equipment for each

. batch S : e

: '(a) ‘Weight of aggregates and cement
(b)  Amount of water used .
(¢) - Amount and kind of admixture added

3.5.6 - Concrete mixing
(1) Mixing concrete by mechanical mixer

- Concrete mixers may be of the revolving drum or the revolving blade type and the mixing dium or
blades shall be operated uniformly at the mixing speed recommended by the manufacturer, The
pick-up and throw-over blades of mixers shall be restored or replaced when any part or section is
wom twenty (20) mm or more below the original height of the manufacturer's design. Mixers and
agitator which have an accumulation of hard concrete or mortar shall not be used.

' Whén bulk cement is used and volume of the batch is one-half (0.5) m3 or more, the scale and
weigh hopper for cement shall be separate and distinct from the aggregate hopper or hoppers. The
discharge mechanism of the bulk cement weigh hopper shall be interlocked against opening when
the amount of cement in the hopper is underweight by more than one (1) percent or overweight by
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more than three (3) percent of the mnount specified.

Whien the aggregates contain more - water than the quantity necessary to produce a saturated
surface-dry condition, representative samples shall be taken and the moisture content determined
for each kind of aggregate. Water content and aggregate quantitics shall be adjusted accordingly.

‘The batch shall be so charged into the mixer that some water will enter in advance of cement and-
aggregates. All water shall be in the drum by the end of the first quarter of the specified mixing
time, ' '

Ceément shall be batched and charged into the mixer by means that will not result in loss of cement
due to the effect of wind, or in accumulation of cement on surfaces of conveyors or hoppers, or in
other conditions which reduce or vary the required quantity of cement in the concrete mixture.

The entire contents of a balch mixer shall be removed from the drum before ni’tterials for a
succeeding batch are placed therein. The matena}s composing a batch except water ‘shall be

deposned snmuhaneously mto the mixture.

Al cbnérete shall be mixed for a pericd of not less than 1.5 minutes (90 seconds) after all

m'ucrmls, including water, are in the mixer. During the per:od of m:xmg the mixer shail operate -

‘ 'at the speed for which it has been desngned

- Mixers shall be opcrated'with an auloniatic timing device that can be locked by the Engineer. The
' time device and discharge mechanism shall be so interlocked that during normal operation no part

of the batch will be discharged until the specified mixing time has elapsed.

The first batch of concrete materials placed in the mixer shall contain a sufficient excess of
cement, sand and water or mortar batching with same proportion of concrete to coat the inside of -

" the drum without reducing the required moriar content of the mix. When mixing is lo cease for a

period of one hour or more, the mixer shall be thoroughly. cleancd.
) Mixing concrete in truck

No truck mixer, unless otherwise specified in the Contract, shall be used for the Works.
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(3) Mixing concrete by hand

In cases where the Engineer may authorize hand niixing, the mixing shall be done on a watertight
platform and in such a manner as to ensure a uniform distribution of the materials throughout the
mass. Mixing shall be continued until a homogeneous mixture of the required consistency has
been obtained. '

(4) Ready mixed concrete

" Ready mixed concrete may be used with the written approval of the Engineer. Such approval will
not be unreasonably withlield, but the Contractor shall satisfy the Engineer that the materials used
in ready-mixed concrete comply with the Specifications in all respects. The specified

“requirements as to the sampling, preliminary and trial mixes, testing and quality of concrete of
various types shall apply equally to ready-mixed concrete.

3.6  Equipment for Transporting and Piacing Conerete

3.6.1 General

“The methods and equipment used for transporting and placing concrete and the time that elapses

during transpottation shall be such that concrete having the required composition and consistency
will not cause appreciable segrcgation of coarse aggregate, aslump loss in excess of two point five
(2.5Yycm,ora loss in air content before consolidation of miore than one (1) percent in the concrete
Casitis pléccd_ in the work. ' ' ' '

~ In case that concrete is lransporled and/or placcd by any of the types of equipment listed below,
such equipment shall be installed and handled according to the following stipulations:

| 3.6.2 Agilagor truck

‘The agitating speed of the drum shall be between two (2) and four (4) revblulions per minute. The

volume of mixed concrete in the drum shall not exceed the manufacturer's rating nor exceed

seventy (70) percent of the gross volume of the drum. Upon approval of the Engineer, truck

" mixers may be used instead of agitator trucks for transportation of concrete. The interval between

feeding of waler_info the mixer drum and final discharging of the concrete from the agitator shall

“not exceed one (1) hour. During this interval, the mixture shall be agitated continuously at the
above mentioned speed. '
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3.6.3 Non-agitator fruck
Bodies of non-agitator trucks shall be smooth and watertight. Covers shall be provided when
needed for protection against rainfall. The non-agitator truck shall deliver concrete to the work

site in a thoroughly mixed and uniform mass.

Uniformity will be deemed satisfactory if samples from one-quarter and three-quarter points of the

“load do not differ more than two point five (2.5) ¢m in slump. Placing of concrete shall be

completed within one (1) hour after feeding mixing water into the cement and aggregates.

Under conditions contributing to quicken stiffening of concrete or the air temperature is thirty
degrees (30 °C) or above, the time limit for the final discharging of the concrete shall be less than
one (1) hour. '

3,64 Chutes

In general, transportation of concrete by the use of chutes will not be permitted unless appfox?ed by |
the Engineer. if approved, lhe chute shall have a section with round comers and shall have a

. properly fixed slope so as to altow the concrete to flow easxly and without segregation. The lov. er

end of the chute shall be provided with a drop chute or baffle plate and hopper not more than one

-~ and half (1.5)min height to avoid segregation of f'lllmg concrete. Chutes shall be protected from
-~ direct’ rays of the sun, '

3.65 Concrete pump or placer

The type and capacity of pump shall be determined to meet the specified requirements, taking into
account the placing speed, construction schedule, quality of concrete, location 1o which concrete is

“ poured, etc. Diameter of the delivery pipes shall be not smaller than three (3) times of the,
© maximum size of aggrcgates to be used in the concrete,

Delivery pipes shall be so installed as to permit easy removal. Before starling the pump or placer
operation, about one (1) m* of mortar with the same proportion of _watef, admixture, cement a_n_d
fine aggregate as designated for the regular concrete mix shall be passed through the pipe.

The pipe shall be set as straight and horizontally as possible to prevent clogging of the concrete
mix in the pipe. Air boosters shall not be used except in conditions where the outlet of the pipe is
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completely embedded at teast two (2) m in fresh concrete. The supports of the pipe line shall be
stiff enough to fix the pipes firmly without adverse effect on forms and reinforcing steels already
set at the position. Care shall be taken to prevent leakage of the concrete mix from the pipe line or
any other part.

3.6.6 Belt-conveyor

Transporting concrete by belt-conveyors will not be permitted unless approved by the Engineer.. I
authorized, belt-conveyors shall be used with such precaution that belts are protected from rain,
wind and sunlight, and that a proper hopper or vertical chute is used at the end of each conveyer lo

limit the drop of the concrete being placed to a maximum of one and half (1.5) m.

~ Full details consisting of manufaciurer's catalogs, blueprints, etc. for each type of the above

described items of equipment shall be submitted to the Engineer. All such equ:pment shall be

operated and maintained in accordancc with the manuﬁclurers printed instructions.

Ty, pes of eqmpmem other than listed abovc shall be approved by the Engineer at least thiny 30)

(hys prior to their bemg used.

37 Placing.of’ Concrete |

:3.?.1_ .(.;ene'ral

No concrete shall be placed until all form- Q'Ork installation of parts to be embedded and
preparation of surfaces involved in the placmg have been completed by the Contractor, and

inspected and approved by the E ngmccr

Unless otherwise pem_liued by the Engineer, no concrete shall be placed in the rain or standing
water, and in no case shall concrete be placed in running water.

Check of slumps shall be taken after conerete has been placed but before it has been consolidated,

The use of buckets, chutes, hoppers, or other transporting and handling equipment which cannot |

readlly handle and place concrete of such lesser slump shall not be permitted,
- Communication facilities between the mixing plant and placing site shall be fumished, operated

and maintained by the Contractor where necessary, or desirable as determined by the Engineer. No
special payment or allowance will be made to the Contractor for providing such communication
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facilitics.
3.7.2 Preparation for placing

Immediately before concrete is placed, all surfaces of the formation foundation to which concrete
is to be bonded shall be cleared of oil, mud, organic matter, wooden picces, objectionable coating,
debris, or other perishable materials by the use of high-velocity air-water jet or other effective
means approved by the Engineer.

All surfaces of forms and embedded materials that have become encrusted with dried mortar from
concrete previously placed shall be cleaned of all such mortar before the strounding or adjacent
concrete is placed.

‘The surface of soil or sand and gravel foundations to which concrete is to be placed shail be free
from standing or running water, wooden piece or other objectionable materials mentioned above.
For soil or sand and gravel foundation, the foundation shall be in a damp condition before placing

concrete.

The surface of construction jomls of old concrete to which new concrete or mortar is to be placed

~ shall be roughened by chipping or other approved melhods and then cleaned, and kept moist for a
time specified by the Engmeer prior to placing the new concrgte Cleaning shall consist of the
- removal of all laitance, loose or dcfeclwe concrete, coating and forelgn materials.

The surface of all contraction joints shall be cleared ihdrough]y of accessions of concrete or othei
foreign materials by scrapping, bhipping or other means satisfactory to the Enginecr. Contraction
joints will be filled with rubber joinl' filler or given a coat of a compound approved by the Engineer
to prevent bonding with concrete to be placed on the other side of the joint.

3.7.3 Temperatilre of concrete during p!aciug

Temperature of concréte when it is bemg placed shall be not more than thirty two degrecs (320) C.

The aggregates stockpiles shall be, in hot weather shield or sprayed with water and the rmxmg _
water shall be adequately cooled or insulated to ensure the lempcralure of concrete below the
specified limit. T he Contractor shall not entitled to any additional compensation on account of the -
requirements of this Sub-clause. -
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3.74 Concrete placed in water

Concrete shall not be placed under water except where inevitable in which case approval must be
sought from the Engineer and the work shall be carried out under his meticulous supervision.

The quantity of cement in any type placed in water shall be increased so that the watet / cement
ratio of the mix is not more than 0.47. The slump shall be maintained below ten (10) cm to prevent
segregation. Concrete shall be carefully placed in a compact mass, in its final position, by means
of a trim, a bottom-dump bucket, or other approved methods. The detailed placing method in
water shall be proposed by the Contractor for the Engineer's approval.

3.7.5 Concrete placed along the slope

If slump in concrete are so large that the placed concrete may possibly flow down along the slope,
adequate forms shall be used to prevent the concrete from flowing down.

3.7.6 Placing

The Contractor shall keep the Engineer's advice as to when the placing of concrete is to be
- performed. Placing of concrete shall be made only in the presence of the Engineer or hlS
representative. :

Any concrete which has become so stiff that proper placing can not be assured unless retempered,

“except with the addition of water or of which the slump has been reduced by two point five (2.5) .
cin or more, as determined by the Engineer, shall be wasted to places desi gllalcd by the Engineer,-
and no payment will be made to such concrete.

In so far as it is practicable, concrete shatl be dcpositéd girectly in its final position and shall not be

caused to flow in a manner to penmt or cause segrcgauon. Methods and eqmpmem employed in
depositing concrete in forms’ shall be such as will not result in coarse aggregate being separated
from the concrete mass. The Contractor shall provlde suitable methods to confine and control the
falling concrete so as'nol to cause segregation or strike hard agamst the reinforcing bars and
assembled forms. The vertical free drop of filling concrete shall not exceed one and half (1.5) m.

- All formed concrete shall be placed in horizontal layers, the thickness of which shall not exceed

forty (40) cm. The Engineer reserves the right to require less depths of layers where concrete in
forty (40) cm layers can not be placed in accordance with the requirements of this Specification.
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The height of one lift of concrete placing shall be as designated on the Drawings or as directed by
the Engineer.

Struts, stays and braces, serving temporarily to hold the forms in concret shape and alignment,
pending the placing of concrete at their locations, shall be removed when the concrete placing has
reached and elevation rendeting theif service unnecessary. These temporary members other than
metal shall be entirely removed from the forms and not buried in the concrete.

In the event of equipment breakdown, on if for any other reason coniinuous placing will be
interrupted, the Contractor shall thoroughly consolidate the concreie at such joints to a reasonably
uniform and stable slope while the concrete is plastic. The cold joint shall thereafter be treated asa
construction joint. | '

If concrete is placed monolithically around openings having vertical dimensions greater than sixty
(60) cm, or if concrete in decks, ﬂoor slabs, beams, glrders or other similar parts of structures is

-placed monolithically with supporting concrete, the following instructions shall be observed :

¢)) ' Placing of concrete shall be delayed not less than one (1) hour nor more than three (3) hours
~ atthe top of openings and at the bottom of bevels under decks floor slabs, beams, gtrders or
other simitar parts of structures when bevelsare s pcmﬁed and at the bottom of such structure
- membera when bevels are not spe<:1ﬂed buit in no case shall the placing be delayed so long
that the vibrating unit will not of |ls own welghl re'idlly penelrale into thc concrete placed

- before the dclay '

(2) ‘Thelast sixty (60) cm of concrete placed immediately before the delay shall be placed with

as low slump as practicable and the Contractor shall ensure that thorough consolidation of
the concrete is effected.

(3) The surfaces of concrete where delays are made shall be clean and frc.e from loose and.
- foreign material when concrete placing is started after the delay. '

(4) Concrete placed over openings and in decks, floors, beain‘s, girders and other similar parts of
structures shall be placed with as low slump as practicable and the Contractor shall ensure

that thorough consolidation of the concrete is effected.

"The Contractor shall not be entitled to any additional payment beyond the unit prices stated in the
Bill of Quantities for concrete by reason of any limitations in the placing of concrete required
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under the provisions of this Sub-clause.
3,77 Compaction and consolidation of concrete

Each tayer of concrete shall be immediately compacted and consolidated with suitable appliances
so that the concrete is compacted to the maximum practicable density and closes snugly against all

“surfaces of forms and embedded materials. Subsequént fayers of concrete shall not be placed until
the layers previously placed have been worked thoroughty as specified.

In general, concrete shall be consolidated with electrical or pneumatic power driven, internal-type
vibrators, operating at a speed of at least seven thousand (7,000) revolutions per minute when
immersed in concrete. “The vibrating head shall be inserted in concrete vertically and at least five
(5) cm into underlying layer. Where it is difficult to use internal vibrators, concrete may be
_consolidated with the external-type form vibrators as discussed hereinunder or compacted with a
“hand plunger as directed by the Engineer. '

Compftcuon of concrete m part of structures exposed to view shall be by immersion-type vibrators
supplememed where directed by-the Engineer; by approved heavy duty form vibrators. Foim

vibrators shall be firmly attached to the form durmg contpaction but the vnbr'\tors shall be capable'
of being quickly removed and re-attached to other positions on the forms and shall opw_ue at

-speeds of at least eight thousand (8,000) revolutions per minute when vibrating concrete.

~ Care shall be taken to ensure that vibrations shall be made systematically and at such intérvals that
the zones of influence overlap and the concrete is properly compacted. '

In the area where newly placed concrete in each layer adjoins previously placed and hardened
concrete, more than usnal vibration shall be performed,; the vibrator penctrating decply at close
intervals along these contacts. Contact of the vibrating head wuh surhce of the form t:hall be
avoided. '

3.7.8 Blockouts in concrete
Blockouts in concrete shall be constructed, as shown on the Drawings or as directed by the
Engineer, to permit the installation and adjustment of metalwork for the mechanical equipment

which is to be embedded in concrete. Such blockouts shall be filled with Type 3 concrele unless
‘otherwise directed by the Engineer after the installation is completed.
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Before type 3 concrete is placed in the blockouts, the existing concrete surfaces of the blockouts
shall be roughened and cleaned. The roughening shall be performed by chipping or other approved
methods and in such a manner as not to loosen, crack or shatter any part of the concrete beyond the

roughened surface. After being roughened, the surface of the concrete shall be cleaned in

accordance with the provisions of Sub-clause 3.7.2 and shall be sound and hard and in such a-

“condition as to ensure a good mechanical bond between the existing and the new concrete. All

concrete which is not hard, dense and durable shall be removed to the depth required to secure a
satisfactory surface. After cleaning the roughened surface to the satisfaction of the Engineer, it '
shall be kept moist for at least twenty four (24) hours prior to placing the concrete in the blockout.

‘The Contractor shall place the concrete in blockouts in such a way as to ensure a satisfactory bond
with the existing concrete, to secure complete contact with metalwork to be embedded in the

" blockout concrete and to avoid displacement of the metalwork being embedded. Where directed

by the Engineer, concrete placed in blockouts shall contain an approved expander or shall be
delayed between mixing and placing to reduce subsequent shrinkage. The cost of preparing the

-~ surface of the concrete against which blockout concrete is to be placed, shall be included in the

uinit price for type 3 concrete for the blockout.

- Measurement, for payment, of blockout concrete will be made of the dimensions as shown on the
- Drawings or as directed by the Engineer and in accordance with the provisions of Sub-clause

3.14.1,

‘Payment for blockout concrete shatl be made in ﬁccc_ardancc with the provisions of Sub-clause
" 3,14.1 at the unit prices per cubic meter tendered in the Bill of Quantilies.

3.7.9 Construction and contraction joints

(1) Construction joints

" Concrete surfaces, upon or against which concrete is to be placed and to which new concrete is to

adhere, that have become so rigid that the new concrete cannot be incorporated integ_r;illy with that
previously placed, are defined as construction joints o R '

Certain joints have been shown on the Drawings with full lines or broken lines as compulsory
construction joints. These construction joints shall not be altered and no concrete shall be placed
against the joint for at least three (3) days for sections up to ninety (90) cm in thickness and for
seven (7) days where the thicknéss exceeds ninety (90) cm, unless otherwise approved by the
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Engineer.

Other constiuction joints have non-bompulsory locations. Subject to approval of the Engineer, the
Contractor may vary the locations of this type of construction joint and the sequence of concrete
placement where shown on the Drawings, provided that the Contractor shall make all necessary
adjustments to the reinforcement to the satisfaction of the Engingeer and without cost to the
Employer. '

In addition to those construction joints shown on the Drawings, the Contractor shall prepare his
© own drawings showing the locations of construction joints he desires to make including a
sequence of concrete placement. The necessary reinforcement shalt also be detailed on lus
' drawings s0 as to match such joint, If approved, all necessary work related thereto shall be made at
no extra cost to the Employer.

Construction joints shall be approximately horizontal or vertical unless otherwise shown on the
Drawings or prescribed by the Engineer and shall be given_ the prescribed shape by the use of
forms, where requi'red, or by other means that will ensure suitable joining with subsequent work ;
Provided, that unless otherwise shown on the Drawings, keyways will not be required at
‘construction joints. All intersections of construction joints with concrete surface which will be
.~ exposed to view shall be made straight and level or plumb. . |

The surfaces of consiruction joints shall be clean and damp when covered with fresh concrete or

mortar. Cleaning shall consist of the removatl of all lajtance, loose or defective concrete, coatings,

sand, sealing compounds if used, and other foreign material. The surfaces of all construction joints
shall be roughened and then washed thoroughly. The roughening and washing shall be performed
at the last opportunity prior to the placing of concrete.

The surfaces of all construction joints, including surfaces of blockouts shall be washed thoroughly
with air-water jets immediately prior to placement of adjoining concrete.

All pools of water shall be removed from the surfaces of construction joints before the new
conerete is placed. '

The cost of construction joints shall be included in the unit prices per cubic meter tendered in the
Bill of Quantities for the concrete which require such joints,
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(2) Expansion and contraction joints

Expansion joints with the types shown on the Drawings shall be provided in wall, floor, etc., where
indicated on the Drawings or as directed by the Engincer. The joiht shall be made by forming the
concrete on one side of joint and alfowing it to set before concrete is placed on the other side of the
joint. Waterstops and PVC pipes for dowel bars where those shall be necessary as shown on the
Drawings or directed by the Engineer shall be embedded in the concrete first placed. Joint fillers
as speciﬁed in Sub-clause 3.143.5 hereof shall be placed on the entire surface of concrete first

- placed at the expansion joint.

Contraction joints shall be located and constructed as shown on the Drawings or as direcied by the
Engincer. The joints shall be made by forming the concrete on one side of the joint and allbwing it
to set before concrete is placed on the other side of the joint. The surface of the concrete placed at
contraction joints shall be cleaned and then coated with a curing compound, oil paint or other
approved material to break the bond before conciete on the other side of the joint is placed.

The entire cost of constructing all joints shall be included in the unit prices per cubic meter
tendered in the Bill of Quantities for the conctete Which_ require such joints, except that payment

" for expansion joint filler, waterstops and anchor bars, as required, witl be made as provided -in
~ Sub-clause 3.14.4. ' : '

3.8  Curing Concrete and Protection
3.8.1 Geieral

All concrete placed shall be cured in accordance with the Specifications and as dirccted by the

" Engineer. 'The Contractor shall submit adequate curing and protection method for the Engineer's

approval before actual concrete placement begins. ‘The curing shall be applied so as to prevent loss
of moisture from the concrete. Concrete shall be protected from heavy'réins for twelve (12) hours,
flowing water for fourteen (14) days and direct rays of the sun for three (3) days after placing. All
concrete shall be adequétely protected from traffic, fire or excessive heat including heat resulﬁng
from the Welding of steel. Concrete surfaces of construction joints shall be water cured. The
unformed top surfaces of walls, stabs and piers shall be moistened by covering with water-
saturated material or by other effective means as soon as the concrete has hardened sufficiently to -
prevent damage by water. These surfaces and steeply stoping and vertical formed surfaces shall be
kept completely and continuously moist, before and during form removal, by water applied on the
unformed top surfaces and attowed to pass down between the forms and the formed concrete
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faces. This procedure shall be followed by the specified water curing or membrane curing. The
following curing methods shall be deemed to be applicable.

3.8.2 Moistare curing method

The concrete shall be kept continuously wet by the application of water for a minimum period of
seven (7) days after the concrele has been placed.

- The entire surface of the concrete shall be kept damp by applying water with nozzle. Cotton mats,
rugs, carpets, or earth or sand blankets may be used to retain the moisture. At the expiration of the
curing period, the concrete surfaces shatl be cleared of the curing medivm.

3.8.3 Curing compound method

Where approved by the Engin_ccr, surfaces exposed to air may be cured by the liquid curing
compound in accordance with ASTM C309, PB1,1971,N.1.-2 or equivalent.

The compound shall be applied with a pressure spray in such a manner as to cover the entire

concrete surface with a uniform film, and shall be of such character that it will harden within liﬁrty :

(30 minutes after application. The amount of compound applied shall be ample to seal the surface

of the concrete thoroughly. Power operated spraying equipment shail ‘be equipped with an

‘operationat pressure gauge and means of controlling the pressure.

The curing compound shall be applied to the concrete following the surface finishing operation
immediately after the moisture sheen begins to disappear from the surface, but before any drying
“shrinkage or craze cracks begin to appear. In the event of any delay, in the application of the curing
compound, which results in any drying or cracking of the surface, application of water with an

atomizing nozzle shall be started immediately and shalt be continued until the application of the

compdund is resumed or started; however, the compound shall not be applied over any resulting
free stahding water. - Should the film of compound be damaged from any cause before the
‘expiration of seven (7) days after the concrete is placed in the case of structures, the damaged
portion shall be repaired immediately with additional compound.

~ Curing cdmpound shall not settle hard in storage. They shall not be diluted or altered in any
manner after manufacture. At the time of use, the compound shall be ina thoroughly mixed
condition. If the compound has not been used within one hundred and twenty (120} days after the
date of manufacture, the Engineer may require additional testing before use to determine
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compliance to the requirements.
Curing compound may be sampled by the Engineer at the source of supply and on the Site.
3.8.4 Form in place method

Formed surfaces of concrete may be cured by retaining the form-in-place. The forms shall remain
in place for a minimum period of seven (7) days after the concrete has been placed, except that for
members over fifty (50) cm in least dimension, the forms shall remain in place for a ﬁzinimum
period of five (5) days. Wooden forms shall be kept wet by watering during the curing period.

3.8.5 Steam curing method

If steam curing for precast units shall be made at the manufacture's factory, the Contractor shall
submit the detail of curing procedure, all equipment and materials for the Engineer’s approval.

39 'Concrete Surface Finishes
3.9.1 General

The type of finish and lhe rcqmrements for ﬁmshmg of concrete surfaces shall be-as herem
specified or as indicated on the Drawings. leshmg cf concrele surfaces shall be performed only
by workmen who are skillful in that trade.

Unless inspection is waived in specific cases, finishing of concrete shall be performed only in the
presence of the Engineer. Concrete surfaces will be tested by the Engineer where necessary to
determine whether suiface imregularities are within the limits hereinafter specified. Sutface
irregularities are typified as "abrupt” or "gradual”. Offsets caused by displaced form sheathing or
lining or form sections, or otherwise defective form lomber will be cbnsidered as “abrupt"
irregularities, and will be tested by direct measprement. All other irregularities will be considered
as "gradual” trregularities, and will be tested by use of a templaté cohsis_lin‘g ofa slraigllt edge or
the equivalent thereof for curved surfaces. The length of the teniplate will be one and half (1.5) m
for testing of formed surfaces and three (3) m for testing of unformed surfaces. “Al} surfaces shall
be sloped as indicated on the Drawings or, even if not indicated, sloped sulficiently to prevent
accumulation of water.
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3.9.2 Formced surfaces

The types of finish for formed concrete surface, except surfaces for which special finishes are
required, are designated by use of symbols F1 and F2.

Yinish FI applies to formed surfaces upon or against which fili material or concrete is to be placed.
* Correction of surface irregularities measured as previously described shall be required only for
depressions which exceed thirty (30) mm.

* Finish F2 applies to formed surface which will be permanently exposed and where a reasonably
altractive appearance is required. Surface irregularities measured as previously described shall not
exceed ten (10) mm for abiupt irregularities and twenty (20) mm for gradual irregularitics.

3.9.3 Unformed surfaces
The types of finish for unformed concrete surfaces are designaiéd by use of symbols Ul and U2.
“The requirements of this Clause, however shall not be appliéd to unformed surfaces such as those

specified in concrete floor finishes, and mortar under equipment bases.

Unless the use of other slopes or tevel surfaces is indicated on the Drawings or directed by the

Engineer, suifaces which will be exposed to the weather and which are nominally level shall be -

sloped approxumlely one (1) vertical to fifty (50) horizontal. Unless otherwlse specified or
mdlca!ed on the Drawmgs the types of finish shal! apply as follows '

Finish U1 is a screeded _ﬁnish applied to unformed surfaces which will be cd_v’cred by fill material
or by concrete. Finish U1 is also the first stage of finish U2. Finishing shall consist of sufficient
levelling and screeding to produce uniform surfaces. Surface irregularities measuréd as previously
desciibed shall not exceed twenty (20) mm.

Fmish U2isa ﬂmted finish 1pp]1ed to unformed suiﬁces of waterways (sluiceway) or surfaces
which will be generally exposed to view such as weir crests, statrway treads and landings, decks,
sump inverts, tops of walls and piers and surfaces of gulters. Floating shall be started as soon as

the screeded surface has stiffened sufficiently, and shall be minimum necessary to produce a

- surface thal is free from screed marks and is uniform in texture. Surface irregularities shall not
exceed five (5) mm. -
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3.9.4 Monolithic cencrete floor finish

Where monolithic concrete floor finish is shown on the Drawings, placing concrete shall proceed
continuously for the full thickness of the course of slab without change in concrete mix. Mixing
water shatl be the minimum required for proper placing and will be specified by the Engincer.
Aflter placing concrete, floors and other surfaces shall be floated with a wood float to & true surface
and to elevation as shown on the Drawings. Where indicated on the Drawings or in these
Specifications, floor surfaces shall be steel trowel finished. Troweling shall be the minimum
amount consistent with maintaining a smooth dense surface, and shall not be done until the mortar
has hardened sufficiently to prevent excess fine material from being worked up the surface. The
addition of water, dry cement, or dry cement mortar to the surface of the concrete to facilitate
finishing will not be permitted. |

3.9.5 Concrete surface finish for concrete bridge slab

After the concrete has been deposited in place, it shall be compacted and the surface shall be struck
off by means of strike boasd and floated with a wooden or cork float. - An edging tool shall be used
on all edges and at all expansion joints. The surface’ shall not vary more than three (3) mm under a
three (3) m steaight edge. The surface shall have a granu]ar or matted tcxture whlch will not bc

- slipped whcn wet.

3.9.6 Repair of daiuﬁgcd or defective concrete surfaces

- Defective concrete and concrete damaged from any cause shall be removed and replaced with

acceptable concrete by the Contractor at no cost to the Employer. Imregularities of alignment due

- to inaccurate finishing of surface, bulging of forms, or other defeets shall be rectified by and at the

expense of the Coniractor. Before final acceptance of the work, the Contractor shall clean all
exposed concrete surfaces of all encrustations of cement, mortar, or grout, and shall remove all
unsightly stains to the satisfaction of the Engineer, - ' '

Unless otherwise approved by the Engineer, repair of impetfections in concrete shall be completed
within twenty four (24) hours after removal of forms, or in the case of unformed concrete within
twenty four (24) hours after the placing of concrete. Fins and encrustations shall be neatly removed
from surfaces for which 122 finish is specified and encrustations shall be removed from surfaces for
which U2 finish is specified. B

Repair of concrete shall be performed by skilled workmen. The Contractor shall keep the
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Engineer advised as to when repair of concrete is to be performed. Unless inspection is waived by
the Engineer, in each specific case the repair of concrete shall be performed only in the presence of
the Engineer or his representative,

Concrete that is damaged from any cause and concrete that is honeycombed, fractured or otherwise
defective, and concrete which must be excavated and built up to bring the surface to the prescribed
lines because of excessive surface depressions, shall be yemoved and replaced with dry-pack
mortar, or concrete, as directed by the Enginéer.

The detailed and definite specifications for repair of damaged or defective concrete surfaces shall
be approvéd or directed by the Engineer. The cost of all materials, labour and equipment required
in the repair of concrete shall be borne entirely by the Contractor.

3.10  Quality Control

- 3.10.1 General

- Various tests requlred to be carried out for quality control, test standards and frequency of lcsung

shali be in accordance with Sub- chuse 3.3.1 hereinbefore. In addition, followmg tests shall also

be conducted by the Contractor.
3.10.2 Compressive strength test

During ianufacture and placing of concféte. not less than two (2) séniples during each day and not
less than one (1) sample for each fifty (50) m’ of concrete shall be taken. Each sample shall consist
of six (6) compression test cylin_ders. The cylindefs ten (10) cm in diameter and twenty (20) cm
high shall be moulded from each sample, standard cured and tested at seven (7) day testing for
three (3) cylinders and twenly ¢ight (28) déy testing for the remaining three {3) cylinders in
accordance with the requircments of JIS A 1132 or AASHTO T23. In case that maximum size of

aggregate is forty.(40') mm, the cyii'nders shall be moulded f ifteen (15) cm in diameter and thirty
{30) cm high. :

The compressive sirength of the concrete shalt be deemed acceptable if the average of three (3)

- consecutive strength test results is equal to or exceeds the specified strengith and no individual test

result falls below the specified strength.

The test result shall be progressively analyzed and evaluated statistically.  Evaluation shall be
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made for more than ten (10) successive test results on the following basis

(1) The probability of strength test being below the specified strength in Sub-clause 3.5.2 herein
shall not be more than twenty five (25) percent.

(2) The probability of strength test being below eighty (80) percent of the specified strength in
Sub-clause 3.5.2 herein shall not be more than five (§) percent. '

If considered necessary by the Engincer, compressivé strength of the pléced concrete shall be
checked by using Schmidt Hammer method. . Frequency of this test shall be as directed by the
Engineer. - '

3.10.3 Slump test

A slump test shall be made mmledme]y before concreting is commenced and at all times when
compression test samples are taken and at such other times when directed by the Engineer. The

- slump tests shall be n_l_acwrdance with JIS A 1101, AASHTO T119 or SNI 1972-90-F.
3,104 Failure to pass lests

I the specified values are not obtained for compressive strength test on any concrete mix, no

further concrete of that mix shall be placed in the works, and the Contractor ‘shall establish the
cause of the failure, provide three (3) cores taken in accordance with JIS All07or AASHTO T24

" for the further test and supply such remed:cs as are nccessary for the Engineer’s decision whlch
“may be one of the following :

- The Engineer may order the concrete corres;)ondmg to the cylinders to be cut out and replaced
" in accordance with Clause 50 of Vol. Il, Part [ - General Conditions of Contract,

' . When the failure relates to concrete used in structural members which lend themselves to

being load tested such as beams, columns or slabs, the Engineer may order the affected
member 1o be so tested in accordance with his instructions. ¥f cracking or any other sign of
failure appears, the concrete shall be cut ont to the extent ordeved by the Engincer and replaced
with sound material; otherwise the member may be accepted as satisfactory.

- When the failure, in the opinion of the Engineer, is slight and occurs in a continuing
concreling operation for a large mass of concrete, the next works may be awaited and if the
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failure then persists, the Engincer may order that concreting shall cease forthwith and not be
resumed until further preliminary tests indicate that the mix has been corrected, otherwise the
concreting may be allowed 1o continue with the same mix.

- When the failure is serious and relates to a concrete mass which lends itself to it, the Engineer
may order one or more test cylinders to be drilled out and tested in accordance with the
standards above in accordance with Clause 50 of Vol. 11, Part { - General Conditions of
Contract.

The cost of these tests including the provision and placing of jacks, kentledge, deflectometets, etc.,
and the cutting out and replacing or repairing concrete of inferior quality shall be borne by the
Conlractor.

©3.10.5 Concrete material test
‘Where directed by the Engineer, the Contractor shall test concrete matevials to be used.in the

* Works in accordance with the following specifications at the frequency to be determined and
directed by the Engineer : - '

Aggregates NS Standard  AASHTO  SNI Standards
: , ' Standard
- Sieving analysis for coarse, fine ~ A- 1102 T-27 1968-90-F
' aggregate and for stone fineness | ' _ ' :
- Weight of aggregates per unit volume " A - 1104 . T-19 1750-90-A
-+ Organic impuritics in fine aggregate A- 1105 T-21 1755-90-A
Specific gravity and water absorption A - 1109~ T-384 1970-90-F
* testin fine aggregate | ' _
- Specific gravity and water absorption A-1110 - T -85 "~ 1969-90-F
test in coarse aggregate : o
:* Los Angeles abrasion test ASLI2 0 T:96  03-2417-1991
Soundness of aggregates by use CA-1122 T-104 1758-90-A
of 'S'odi:um Sulphate . : '
- - 'Sand equivalent test A3 T-176 0351-89-A
Fineness teston cement . R - 5201 T-128 15-2530-1991

- Strength test on mortar specimens R - 5201 T- 106 M-111-1990-03
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3.10.6 Record of concreting and tests

An accurate and up-to-date record showing dates, times, weather and temperature conditions
(when various positions of the works were concerted) shall be monitored by the Contractor and a
quality control report based upon test results shall be submitted on the monthly basis to the

~ Engineer for his review and the Project record. The Contractor shall also record the results of all

tests of concrele and shall identify these results with parts of which the sampled material is
representative.

3.11 Tolerance for Concrete Construction
Allowable deviation from plumb or level and from the alignment, profile, grades and dimensions
shown on the Drawings are defined as “tolerances”. Tolerances shall be inclusive of surface

irregularities as defined in Clause 3.9.

The intent of this Clause is to establish tolerances that are consistent with modemn construction

' practice, yet governed by lhe effect that per m:ssﬂ)le deviations wili have upon the structural action

or operational function of the structure.’ " Deviations from the established lines, grades and

dimensions will be permitted to the exteat set forth herein. Provided that the Engincer reserves the

right to dlmlmsh the tolerances set forth herein if such tolerances i impair the functional behaviour

- ofa slmcture Where tolerances are nof stated in the Specifications or Brawings for any individual
- structure of feature thereof, pem11351b1c dewauon will be interpreted - conformably to the
~ provisions of 1his Clause.

" The Contractor shall be responsible for selting and maintaining concrete forms sufficiently within

the tolerance limits so as to ensure completed work within the tolerance specified herein, The
concrete work that exceeds the tolerance limits specified in the following tabulation shall be

- remedied or removed and replaced at the expense of and by the Contractor.

Tolerances for Concrete Stmctufe_s

1. Monolithic concrete structures _ _
(1} Departure from eslablished alignment ..., e S CIN
(2) Depanture from established profile BIAE. cevvveivreieian isenneasnestrrsrantrirns Scm
(3) Variation in thickness '
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Plus .o e .3 % or | cm, whichever greater
(4) Variation from inside dimension ............... vt rersennsenenssenseneenenes LS %

Bridges, bridge abutments, bridge piers
(1) Departure from established alignment ..., 5em
(2) Departure from established grades....oiinnne ST R ORI B ¢ 1)
(3) Variation from the plumb or the specified balter in lines and surfaces

“of columns, piers, walls and in risets

Exposed in 3 Ml vrenrensenen 1 €M

Backfilled in 3 muiniiioenenee rerereeinsnris SO U “Scm

General structures
(1} Variation from the level or from the grades indicated on the Drawings
in slabs, beams, horizontal grooves and railing offsets

CExposed in 3 M v vert 1 asisenraenstm e srancaras e L CM)
Backfilled in 3 niociicvcinnnncnnennine. ORI U . Scm

(2) Vibration in cross scctional dimensions of colummns, piers, slabs,

walls, beams a*:d similar pans of the structures in paragraph (1} above
Minus............. PR RN wrenens 1 €M

Plus..cviiiiniienns A SO SO sy 2 €N

(3) Variation in thickness of brldge slabs

MINUS e s s esieisserssssrsnnnsnisees | €A1
PlUS. covorenrrcrernnne. et bt ee s er et et e st ........_.:.."2cm
(4 Fodlings :
(a) Variations of dimension in plan
Minus ... s s sserensaressenrasessesenessairene ) CITE
PRIS ..ot e e bt e 5cm
(b) Mlsplacement or eccentr;cny 2 % of the foolmg width in the

direction ofnnsplaccmcnt but Not NOTE than .ieveeecereciens. 5 €M
(¢} Reduction in thickness................. . 5%

(5)  Variation in the size and location of stab and wal} openings............. S em
(6) * Deviation from the plumb or level of sills and side walls for gates
‘and similar water tight joints.......ccecvriinnn TP CTOPORIONTORT ¢ N B

Placing of réinforcement stee)

(1} Variation for PIOLECHVE COVETINZ 1urenvnrmiriieeirecrersessessssenensens e 10 %

(2) Variation from indicated spacing..........ocecvuvinncn. e aarrae s 2¢m
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5. Laying of precast concrete units
(1) Departure from established alignment 1 % of length of precast unit
N0t MOTE AN i, e s Jcm
(2) Departure from established grades 1 % of length of precast unit,
ROt MOTE hAN oo s cresesennereres RO Scm
(3) Variation from the plumb of precast unit placed vertically in 3 m.... 1cm

6. Placing embedded metalwork _ _
(1} Minus i eresesereesierieneaie st renesrrees renresersisiretesesisenrnisaran crenen, MM
(2) Plus e, T erraes verrbrhre e S e 6 MM

7. Color of concrete
Abrupt changes in color of external concrete surfaces exposed to public view will not be
perntitted. The Contractor shall ensure that as far as possible these surfaces shall be of
uniform color or that changes in color, where permilled., are gradual. .

3.12  Formwork

3424 Cmie.ﬁl

The work shall consist of providing, erecting and rcmovmg concrete forms of sufﬁment strength
with ail necessary fasteners, br’icmgs. elc in conformlly with the requ:rcmcnts specnﬁed-

‘hereinafter.

Form sheathing shall have such smoothness and uniformity as required to meet the requirements

“for tolerance and finish as hereinafter specified and shall be manufactured in such a way that any

horizontal joints are not continuous across the entire formed surface. Fonns shall be true to line
and grade, mortar tight and sufficiently rigid to prevent objectionable deformation under load
Curved surfaces shall be formed to conform to the curve data shown on the Drawmgs
construction of such curved section in chorded lengths will not be permmcd except where such
construction is shown on the Drawings or specifically approved by the bngmeer “The svifaces of
all forms to be in contact with the concrele shall be clean, rigid, and sufficiently tight t0 prevenl
loss of mortar. Res;)onsnbiluy for their adequacy shall rest with the Contractor; however, the type,
shiape, size, quality, and strength of all material of which the forms are made shall be subject to the
Engineer's approval. All forms shall be so constructed that they can be removed without damage
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to the concrete. All exposed joints, edges, and external corners shall be chamfered not less than
two (2) cm at forty five degrees (450) except as otherwise shown. Internal comers shall be filleted
where indicated or required by the Engincer.

3.12.2 Material requirement

Al materials for form sheathing shall be subject to the approval of the Engineer. Lumber shall be
sound, straight, free from warp, decay and loose knots and shall be dressed smooth and uniform in
width and thickness pinr to fabrication of formy work. Forms to be used in concrete for water
| passages which will ultimately be exposed to view shall be faced with either plywood (symbolized
F2) or other wood (symbolized Fi) and shall be free of all defects which will be reproduced as
blemishes on the concrete surfaces.

Where plywood is used, it shall be non-warping, non-wrinkling and manufactured with special
walerproof glues. Tn so far as is practicable, plywood sheets shall be of uniform width and length,

“Timber sheathing or lining shall be of such kind and qualily or shall be so treated or coated that
there witl be no chemical dete'ri'oraiion or discolouration 6filie formed concrete surfaces. The type
. and 'co‘nditi'on of form sheathing and lining, the ability of the forms to withstand distortion caused
by placement and v_ibraiion of the concrete, and the workmanship used in form construction shall

- be such that the formed surfaces will conform to Sub-clause 3.9.2 hereinbefore pertaining to finish

of formed surfaces.
Form sheathing and lining shall conform to the requiremems authorized by the Engincer.
- 3.12.3 Placing and preparation

Forms shall be placed so that the 'joiflt marks fon’ concrete surfaces are in alignment both
horizontally and venically,' and the joints between swifaces shall be smooth. All edges or comers
of the concrete exposed permanently shall be chamfered as shown on the Drawings or as directed
by the Engineer. ' ' '

‘Before placing concrete, all forms shall be rigid and tight and shall be thoroughly cleaned, and all
wooden chips, saw dust, dry moHar lumps, foreign matter, and excess water shall be removed from
the forms. The surface of the forms shall be oiled with a refined mineral oil of a type approved by
the Engincer. The form oil shall be applied before the reinforcing sieel is placed. Forms, which
have been left in place for such a period that they have dried cut, shalt receive further surface
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treatment as directed by the Engineer.

Where forms for continuous suifaces are placed in successive lifts, care shall be taken to fit the
forms tightly over the entire surface so as to prevent leakage of mortar from the concrete and to
maintain accurate alignment of the surface.

Forms to be used more than once shall be maintained in serviceable condition and shall be
thoroughly cleaned before being reused. Forms on exterior faces on walls shall be kept clean by
means of splash boards whenever practicable.

Immediately before concrete is placed, precautions shall be taken to see that all forms are in proper
alignment, and that all form supports and scaffolding (if any) are thoroughly secure and tight.

The rate of depositing concrete in forms shall be such to prevent deflections of the forms or form
panels in excess of the deflections permitted by the Specifications. - '

Form for exposed concrete surface shall be designated and constructed so that the formed surface -
.of the concrete docs not lmdulate cxccsswe]y in any direction belween studs, ]OlSlS form
suffcne::. form fasteners, or walls, Undulatlons exceeding either two (2) mm or: 1/270 of the

centre dis!ancc between studs, _1013{5 form stiffeners, or walls will be considered to be excessive.
Should any form of formmg system, even though prevnously approved for use, produce a concrele
surface with excessive undulations, its use shall be discontinued until modifications satisfactory to
the _Engmeer have been made. Portions of concrete structures with surface undulations in excess
of the limits herein may be rejected by the Engineer.

All exposed surfaces of similar portions of concrete structure shall be formed with the same
forming material or with materials which p;i}duce similar concrete surface lextures, colour and
appeararice. Forms for exposed surfaces shall be made of form materials of even thickness and
width and with uniform texture and constructed with tri'angular' fills at least twenty (20) mm wide
attached so as to'prevent mortar runs and to produce smoath straight chamfers at all sharp edges of
the concrete. g ‘ '

Form fasteners consisting of form bolts, clamps or other devices shall be used as necessary 1o

- prevent spreading of the forms during concrete placement.

Wire ties passing through the forms shall not be used unless authorized by the Engi'neer'. The ties
shall be constructed so that removal of the ends or end fasteners can be accomplished without
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causing appreciable spelling at the faces of the concrete. Recesses resulting from removal of the
ends of form ties shall be filled in accordance with the provisions stipulated in Sub-clause 3.9.6.

Ancher devices may be cast into the concrete for later use in supporting forms or for lifting precast
members. The use of driven types of anchorage for fastening form support to concrete witl not be
permitted. '

3.12.4 Removal of forms

- The Contractor shall not remove forms until the concrete has hardened and is of suffictent strength
to carry its own Wcight safely, together with any constniction loads likely to be tmposed upon it.
Forms shall be removed only with the approval of the Engineer in a manner which will prevent
injury to the concrete and, in general, the form shall be left for periods not less than forty eight (48)

“hours after the concrete is placed, or as directed by the Engineer. In no case, however, the
‘Engineer's consent for removal of forms relieve the Contractor of his responsibility for the safety
of the work. | ' | |

. -When concrete strength tests zirg: used for removal of forms and supports, stich removal of forms
. and supports shall be in line with the following : '

i Reguirement for Removal of Forms

“Item of Work - Minimum Minimum Percentage of
' o Time - Design Strength

Centering mider girders, beams, frames 6r : 14 days Cor 380 %l |

arches ' = ‘ : '

Floor slabs. : L . 1ddays or 70 %

Mass concrete - 2days or 70 %

Sides of beams and all other vertical . Iday  or 70 %

surtaces ‘ ' '

In order to determine the condition of column concrete, forms shall be removed from columns
before releasing support from beneath beams and girders.

The forms may be left in place when, in the opinion of the Engincer their removal would endanger
the safety of the structure, and when the forms so left intact will not be exposed to view in the
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finished structure. Al other forms shall be removed whether above or below the ground line or

water level.

To facilitate finishing, forms used for omamental work, railings, parapets, and exposed vertical
surfaces shall be removed in neither less than twelve (12) nor more than forty eight (48) hours
depending upon the weather conditions, In order to determine the condition of concrete in
columns, forms shalt always be removed from them before the removal of supporting pole from
beams and girders.

3.12.5 Support and scaffolding of form

Support of form shalt be made of fimber or metal, to keep the form conforming to the shape, lines
and dimensions of the members as shown on the Drawings and shall be so rigidly constructed as to
prevent deformation due to load, drying and wetling, vibration and other causes, The support shall
be designed to carry the maximum loads which may be imposed.

Scaffolding shall be built on foundation of ‘sufficient strength to carry thé' loads without
appreciable settlement and its type and structure shall be approved by thc Engineer. Extent of

' chamber of form shall be decnded afler approval by the Engineer.

No separate payment shail be made fo’rSupPOrt and scaffolding of form and these costs incurred by

'~ the Contractor shall be included in the respective form works stated in the Bill of Quantitics.

3.13 Reinforcing Bars and Other Miscellaneous Ttems -
3.13.1 General

This work shall consist of fumnishing, fabricating and placing of steel reinforcements and other
miscellaneous items of the type, size, shape, and gradc reqmnd in accordance with these
Specifications and in conformlly with the requ;remems shown on the Drawmgs or as directed by :
the Engineer. : |

The Contractor shall prepare the delivery schedule of these reinforcing bars to provide with

sufficient stocks of bars to commence cutting and bending reinforcement for a structure at least

sixty (60) days before the scheduled placement of concrete around the reinforcement. The delivery

schedule is to based on the Contractor's detailed construction programme, including amendments,

. itf any, as reviewed by the Engineer.
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3.13.2 Reinforcement bars material requirement

“The Contractor shall furnish, cut, bend, and place all steel reinfoicing bars as indicated on the
Drawings or as directed by the Engineer. Except where shown otherwise on the Drawings, the
reinforcing bars shall be deformed steel bars, shall be made by an approved manufacturer, and
. shall comply with 3IS G 3112, SD 295, SNI 2052-89-A or approved equivalent. Al
reinforcements when surrounding concrete is placed, shall be free from loose, flaky rust and scale,
and free from oil, grease or other coating which might destroy or reduce its bond with the concrete.

Reinforcing bars shall be sampled by the Engineer either at the source of supply or at the point of
their distribution, or both. Contractor shall notify the Engineer in advance to permit sampling and
testing before shipment is made. Engineer may select two (2) or more samples from cach size at
randoin representing five (5) tons or fraction thereof of each size and direct the Contractor to get
the selected samples tested at an approved laboratory at the Contractor's cost. Reinforcement shall
only be allowed lo be placed at work site if duly certified by the laboratory to the satisfaction of the
Engincer. In1 no case the Engineer's consent shall relieve the Contractor of his responsibility for
“supplying and placemcm of correct type of reinforcing bars in concrete.

3.13.3 Fabrication and assembly

. The Contractor shall p_repai'é at his own expense all detailed réinfbrcem_ent drawings. These
drawings shall include all bar-placing drawings, bar;bendilmg drawings, bar lists and any other
reinforeing drawings as may be required to facilitate fabrication and placement of reinforcing bars.
Such drawings shall be approved by the Engineer before the fabrication and placing of reinforcing
bars. Clear distance between bars or between bars and concrete surfaces, and details of hooks,

“bends, splicing and anchorage shall all conform to the standard deétails shown on the Drawings.

Bending of bars with the aid of heat shall not be performed unless otherwise approved by the
Engineer.. Permission may be 'grar'\te'd on Spf':ciﬁc request and submission by the Contractor of his A
- proposed method including precawtions to assure that the particular steel bars will not undergo any

mjury whatsoever. Stich permission shall not relieve the Contractor from sole responsibility for
“the adequacy of _lhe method and the bars.

The reinforcing bars shall be secured firmly in their correct position so that no displacement witl

“occur during concrete placing or as a result of vibration. Horizontal reinforcing bars shall be
supported with precast concrete or steel saddles placed in such a manner that they shall be
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adequate to maintain the bars at the correct level.

The intersecting points and laps of the reinforcing bars shall be securely tied with soft iron wire of

ot less than 6.9 mm in diameter. The minimum clear cover to main reinforcing bar shall generally

be between five (5) and ten (10) cm as shown on the Drawings or as directed b'y the Engineer.

* Notwithstanding the minimum clear cover to reinforcement shown on the Drawings, the Engineer

may as often as he deems necessary, vary the clear cover to reinforcement during the construction.

Reinforcing bars shall be lapped where necessary. The length of overlapping shall not be less than
twenty five (25) times of the diameter of the larger bar or as directed by the Engineer. The location
of laps in reinforcement shall be subject to the approval of the Engineer.

The Contractor shall be responsible for the accuracy of the cutting, bending and placing of the

reinforcement. Reinforcement will be inspected for compliance with the requirements as to size,
shape, length, splicing locations, position and amount after it has been placed. When a long peribd
of time has elapsed after placing remforcmg bars, they shall be mspcctcd again by the Engineer

- before placing concrete
' 3.13'.4_ Anch'or bars and joint bars

- The anchor or joint bars shall be. provnded for the bndgc stritctures as shown on lhe Drawings or

elsewhere directed by the Lngmeer

The Contractor shall furish, cut and'place all anchor bars or joint bars as indicated on th_c:
Drawings or othenwise required. ;

* The cuiting and placing of anchor or joint bars shall be in accordance with Sub-clause 3.13.3

hereinbefore or as directed by the Engineer.

3.13.5 Joint filter

The Contractor shall fumish and insiall the expansion joint filler at locations indicated on the
Drawings or as directed by the Engineer. Fxpanswn joint filler material shall be of the exp'mded'

polystyrene type satisfing the requirements of ASTM D2125, Type 1, Grade 15, or approvcd
equivalent and shall be thick enough to cover all voids,
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Requirements for Joint Filler

Physical Characteristic Reguirement Caode No.
Tensile strenglth more than 20 kg/cm? HS K 6303
Ultimate elongation more than 100 % -

- Hardness : more than 50 HS JIS K 6301 - 52
Water absorption less than 0.5 % HS A9511
Recovery more than 90 % ASTM D 544 - 48

Apparent density more than 0.3 g/em3 -

Prior to installing the expansion joint filler, the Contractor shall submit the proposed material
sample along with its test certificates, manufacturer's specifications and installation method of
expansion joint filler he intends to use for approval of the Engineer.

The Conltractor shall cul the joint filler to cover the required swrface of the concrete at expansion
' joims and to fit around all openings.

Where placed agamst vertical surfaces the joint filler shall be lleld in placc against the completcd‘ '
side of an expansion joint by an approved nntcnal applied to the f‘ue of each piece of joint filler
for riot less than forty (40) mm from each edge of the face. Splices or Jomls of the joint filler shall -
be made with cold applled cementing material so that mortar from the concrete will not seep o
~ through to the opposite concrete surface. The number of field joints shall be kept toa minimumby
‘using factory produced joints wherever possible. The water tightness of the joints and structures

for _whiéh_ joint filler has been provided shall be the Contractor’s responsibility.
3.13.6 Waterstops

The Contractor shall fummish and install the watcrétops as shown on the meings or as directed by
the Engineer and as specified herein. The waterstops which have the following physical
characteristics shall conform to the n,qurrcmems of JIS K6773-74, Flexible Polyvinyl Chloride
- (PVC) Waterstops, or eqmva!ent and shall be subject to the approval of the Engineer ;
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Requirements for Waterstops

Physical Characteristic Requirement
Specific gravity _ 1.40 or less
Tensile strength (kg/em?) 120 or more
Elongation (%) 350 or more

- Hardness _ 65 or more

The'watcrstops shall be fabricated from a plastic compound, the basic resin of which shall be
polyvinyl chloride. All waterstops shall be moulded or extruded and free in such a manner that any
cross section will be dense, homogeneous and free from porosity and other imperfections. The
waterstops shall be symmetrical in shape and the dimensions of both type shall be as follows:

. Dimension (mm) ' Type A

o : (3-bulb type)
Widih R 200
~Thickness ‘ . S 9

© Allowance : width +3 %,  thickness + 10%

“All wateratop sh'ﬂl be stored in a place as coo! as pracllcable 0 as, 10 permit, free c1rculauon of air

about it and j m ‘no case shall waterstop be stored in the apen or exposcd to thc direct rays of the
sum. '

The number of joints in the waterstops shall be the minkinum practicable and all joints and be;ids

shall be made as shown on the Drawings or as approved by the Engineer. The nu mber of straight

- field joints shall be kept to a minimum and all “Tee”, “Cross™ and “ii l!"Jomts bh"l“ be factory

produced or prepared at the Contractor’s field shop to the satisfaction of the:Engincer. The
equipment used for makmg field joints in polyvinyl chloride watcra{ops shall be fumished by the
Contractor and shall be as approved by the Engineer.

All joints shall be made with a temperature contolled apparatus as specified by the manufacturer
and in such a manner as to ensure : ' '

- that the material is not damaged by heat, searing or by the application of cementing materials;
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- that the splices have a tensile strength not less than 80% of that required of the specified
malerial;

- that the splice is watertight; and
- that the ribs and central bulb, where applicable, match up exactly and are continuous.

For the waterstop strips which are to be placed at contraction joints, close attention is required to
see that they are properly embedded. The waterstops "shal_l be installed with equal widths of the
~ material embedded in the concrete on each side of the joint, the concrete shall be carefully placed
and vibrated around the waterstops to ensure that the waterstops are not damaged and a complete
bond is secured between the concrete and all embedded areas of the waterstops. After installation
and before embedment in concrete, the waterstop shall be protected from the direct rays of the sun.

The Contractor shall replace or repair, at his expense, any waterstops tom, punctured or otherwise
damaged before final acceptance of the work.

The Contractor shall provide all necessary supports and ties required for placing the waterstops
and protect them from damage, deterioration or w_.varping during the progress of work.

The water nghtness of joints and stmclures for which watcrstops are prov:ded shall be the
Contractor's re sponsmlhty The Contractor shall supply all materials and labour and pcrform all
the work necessary to. rectify leqkmg _|mms and ‘structures to - the Lngmeerb dm.cl:ons and
satisfaction.

3,14 - Measurement and Paynic::lt

3.14.! Concrete and mortar

Measnrunent for payment, ot concrete or mortar will be made on the basis of actual placed
volume of concrete or mortar in cubic metres within the neat lines of the structures as indicated on
the Drawings or as otherwise established by the Engineer.

Measurement of concrete againsl the sides of any excavation without the use of intervening forms
shall be made only within the pay lines or designated lines of the structure. No deduction shatl be

~ made for rounded or beveled edges or space occupied by metal work, electrical conduits, nor for
voids or embedded items which are less than 0.05 m? in cross section.
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Payment shall be made for the number of cubic metres measured as provided above at the
respective unit prices per cubic metre stated in the Bill of Quantities and duly certified by the
Engineer in the Bi-Monthly Statement of Account. The unit prices for concrete or mortar shall
constitute full compensation for the cost of all labour, tools, equipment, and materials, which are
the cost of cement, water, preparation of joints, handling and incorporating the cement and

admixtures into the work, transportation of aggregates from specified stockpile yard or elsewhere .

to the Site, including furmnishing, loading, hauling, unloading, stockpiling, mixing, placing the
concrete or mortar, placing in joints, treatment of joints, curing, testing as specified and all other. '
items necessary to complete the works. '

Payment will not be made for concrete required to be placed outside the designated lines beyond
the excavation paylines due to over excavation or for any other reason, except as otherwise

- provided. No payment will be made for defective and wasted concrete or mortar. Any concrete

which the Contractor places or uses for his own installations or on his own initiative, shall be at the
expense of the Contractor. ' ' '

3.14.2 Formwork

" Measurement, for payment, of formwork for concrete will be made of the arca in square meters of

formed surfaces of concrete as shown on the Drawings or as dlrecte(l by the [‘ngmeer The
measurement will include sloping surﬁccs steeper than 1 veitical to 2 honzonhl the formed -
surface of  contraction joints and construction joints showan on the Drawings or directed by the
Engineer and the formed surfaces of blockouts larger than 0.1 m? in cross-sectional area. The

~ following surfaces will not be measured for payment for formwork :

(a) Sloping surfaces not steeper than 1 vertical to 2 horizontal, whether formed or not.

(b) Surfaces of materials, structures and msnlhuons which are required to remain in place after
the concrete poured against them has hardened. '

{¢) Formed surfaces of constyuction joints not shown on the Drawmgs

{d) Forms used to fill over- excavation. _

(e) Grooves and chamfers at joints and elsewhere.

(D Blockouts not larger than 0.1 m? in cross-sectional area,

(g) Other surfaces as designated by the Engineer. '

Payment for forms, and scaffolding where required, for concrete shall be made at the respective
unit prices per square metee stated in the Bill of Quantities and duly certified by the Engineer in the
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Bi-Monthly Statement of Account. The unit prices for formwork shall constitute full
compensation for the cost of all labour, tools, equipment and materials required to perform the
forming work including fumishing, transporting, fabricating, erecting, surveying, fixing,
- scaffolding work, dismembering, removing the form and all other items necessary to complete the
works.

3.14.3 Rcinforcing bars

Measurement, for payment, of reinforcing bars will be made on the basis of actual installed weight
of steel bars in concrete for the Permanent Works in kilograms determined by the lengths and

numbers of bars as shown on the Drawings or as directed by the Engineer, converted to weight for

the size of bars listed by the use of unit weights per linear metre.

Steel in laps indicated on the Drawings or required by the Engineer shall be paid for at the unit
price stated in the Bill of Quantities. No payment shall be made for the additional steel in faps and
spacer or hangér bars which are authorized for the convenience of the Contractor.. -

Payment for reinforcement bars shall be made at the respective unit prices per kilogmm' stated in
the Bill of Quantities and duly certified by the Engineer in the Bi-Monthly Statement of Account.
The unit prices for reinforciﬁg bars shall constitute full compensilio'n' for the cost of all labour,
~tools, eqmpmem and materials including fumlshmg, lransponmg, bcndmg, cutting, fabricating,
' cleanmg, phcmg, supporting the bars and all other items necessary to complete the works.

3.84.4 Other miscellancous items -
(1) Expansion joint filler and bitumen coating
Measurement, for payment, of furnishing and installing expansion joint filler or bitumen coaling

will be made on the basis of actual instalied or coated area in square metres determined by the
dimensions as shown on the Drawings or as directed by the Engineer. '

Payment shall be made for the number of square metres measured as provided above at the

© respective unit prices stated in the Bill of Quantities and duly cextified by the Engineer in the Bi-
Monthly Statement of Account. The unit prices for expansion joint filler or bitumen coating shalil
* constitute full compensation for the cost of all labour, tools, equipment and materials including
furnishing, transporting, fabricating, installing the expansion: joint filler or coating and all other
items necessary to complete the works.
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(2) Waterstops

Measurement, for payment, of furnishing and placing the waterstops will be made on the basis of
actual installed length of waterstops in place in linear metces determined by the locations, size and
lengths as shown on the Drawings or as directed by the Engineer, In computing the quantities, no .
allowance shat! be made for laps at splices, joints and intersections. Waterstops installed by the
Contractor in construction joints in locations other than those shown on the Drawings or as
directed by the Engineer will not be measured for payment. '

Payment for fumishing and placing the waterstops shall be made for the number of linear metres
measured as provided above at the respective unit prices- stated in the Bill of Quantities and duly
certified by the Engineer in the Bi-Monthly Statement of Account. The unit prices for waterstops
shall constitute full compensation for the cost of all labour, tools, equipment and materials
including furnishing, transporting, fabricating, installing, jointing the waterstops and all other
items necessary to complete the works. ' |

® Anchor bars and joint bars -

© Measurement, for payment, of anchor or joint bars will be made on the basis of actually set number
- as shown on the Drawings or directed by the Engincer.

Payment shali be made for the number of pieces measured as provided above at the respeclive unit

‘prices per number stated in the Bill of .Quanti_lies‘a:n'd dul'y'c‘ertif_ied by the Engineer in the Bi-

Monthly Statement of Account. The unit prices for anchor or joint bars shall constitute full
compensation for the cost of all labour, tools, equipment and materials including furnishing,
transporting, setting and al} other ilems necessary to complete the works.

3.15  Gravel and Rubble Bedding

3.15.1 Generat

Grave! or rubble beddmg shall be fumished undemeath the level!mg concrete for the foundmon of
concrete structures such as entrance and outlet apxons ‘of the sluices (0 be bmll in the drainage
channel.

Gravel or rubble bedding shall be made in accordance with the lines, grades and dimensions as
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shown on the Drawings or as directed by the Engincer,

Materials to be used for gravel or rubble bedding shall be well graded, sound and hard. Size of the
malerials shall be combined as follows :

Maximum size  :  less than twenty (20) cm
Minimum size @ more than ten (10} cm

The materials shall be natural angular stone selected from river deposits or quarry siles approved

by the Engineer. The materials shall be placed and spread in layers with well graded blind
materials and compacted by methods approved by the Engineer.

3.15.2 Measurcmenl and payment

" Measurement, for payment, of gravel or rubble bedding will be made on the basis of volume of
“gravel in cubic meters actoally placed as shown on the Drawings or as directed by the Engineer.

" payment for gravel or rubble bedding shall be made at the unit price per cubic metre stated in the
'~ respective items of the Bill of Quantities and duly ceﬂiﬁed by the Engineer-in the Bi-Monthly
. Statement of Account. | ' ' o '

The unit price for gravel or rubble bedding shall constitute full compensation for the cost of all
labour, tools, equipment and materials includiig furnishing, transporting, subsequent mixing and
placing the gravel or rubble stones and all other items necessary to complete the works.

3.16  Precast Conerete

3.16.1 Gcnerﬁl

This work shall consist of fabricating or procuring pre—fabricatcd concrete units such as precast
concrete pipes, piles, beams, etc. and their installation at the Site, and the requirements of type,
shape, size and grade in accordance with the Specifications and the Drawings or as directed by the
Engineer. o |

If the Contractor decides to use such items, they can be either purchased from a reputable

manufacturer or precast by the Contractor at the Site. If such items are purchased, they shall
conform to the applicable standards, such as JIS A 5302-1975 for concrete pipe or equivalent
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approved by the Engineer. If the Contractor decides to precast the items at the Site, the shall submit
full details concerning such 1o the Engineer for approval at least forty five (45) days before
commencing manufacture of the precast concrete units,

These details shall include the methods to be used in manufacturing the units such as type of
prestress system, type of prestress wire or cable, size of aggregate, concrete mix, reinforcing steel,
forming, placing, finishing, curing, handling, transport, storage, erection, etc. Upon re-ccipt of such
details, the Engineer will review them and if necessary will have the Contractor modify them until
they are found to be satisfactory at which time they will be approved as specifications and
incorporated herein. All precast concrete units manufactured by the Cdmr_actor shall comply with
the approved specifications.

3.16.2 Manufacturing of precast concrete units

Precast concrete units shall be manufactured in the type 1 of concrete and to the sizes shown on the

* Drawings and the - concrete shall comply in every respect with the provisions of these

Specifications whether such precast concrete units are manufactured at the Site or are procured
from approved manufacturers. ' o - '

© When casling concrete units, the concrete shall be placed continuously in the forms and compacted

by vibrating, supplemented by spading and tamping, in a manner acceptable (o the Engineer. The
forms shall be overfilled and the surplus concrete shall be screeded-off.

~ Special care shall be exercised in tamping and vibrating the concrete so as not to displace the:
-~ reinforcement. The concrete units shall be allowed to femain in their forms for three (3) days

before being stripped, during which time the exposed face shall be covered with sacking or matting
and kept constantly wet. In addition, sides of the forms shall be shielded from direct rays of the

su.
3.16.3 C(irirxg of precast concrete units

After removal of the forms, the precast concrete units shall be kept ‘moist continwously for a

minimum period of eleven (11) days. After stripping, the concrete Units shall be stacked for a

period of not less than thinty (30) days before they are used for the work, unless othcr'wi'sc:
permitted and approved by the Engineer. The precast concrete units shall be so stacked as to leave

a free air space between each of these units. Each unit shall be clearly marked with the date of its

casting.
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3.16.4 Measurement and payment

Measurement, for payment, of the various items of precast concrete units will be made to the actual
quantities of the respective works done in linear meters, square meters, cubic meters, numbers,
pieces, tons or kilograms, etc. so measured as provided in the Bill of Quantities and duly certified
by the Engineer.

Payment for the various items of precast concrete units shall be made at the unit prices per linear
meter, square meter, cubic meter, number, piece, ton or kilogram and/or the lnmp sum price and to
the actual volume of works so certified by the Engineer in the Bi-Monthly Statement of Account.
The unit price of precast concrete units shall constitute full compensation for the cost of all labour,
lools, equipment and materials including curing, stacking, fumnishing, transporting, setting and
installing at site and all other items necessary to complete the works.
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