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© TECHNICAL SPECIFICATIONS

PART 1 SPECTIAL PROVISION
1-0L  APPLICATION

This é@eéifidétioﬁ'is'aﬁﬁiidéﬁié'to'“Consthction of.Model”IhfraH
structure Improvement WOrks on the Strengthenlng of Artlf1c1a1 Insemlnatlon
Center PIOJECL’ln Indon331a_ Maln work quantltles are stlpulated in
Article 1 of this Contract, Spec1£1cat10ns entered in the drawing shall

be treated in reference to this technical spec1f1cat10ns

1-02 ENGINEER

"Engineer" means the engineer who was appointed to supervise the

works by the JICA.

1-03 SITE REPRESENTATIVE OF THE CONTRACTOR

Site representative of the Contractor shall be well qualified in
construction or have enough experience ofAconstruCFion. The Contractor shall
submit career history of a site representative to the Engineer for his

approval.

1-04 WORK SCHEDULE

The Contractor shall submit his work schedule before the commence-
ment of the works at the job site. If the Contractor intends ﬁo_change
the work schedule, the a?proval from the Engineer shall be obtained priorx
“to the modification of schedule. . _ -

Also the Contractor shall submit the machineries scheme including

the numbers, and kind of machineries and using period of them,

'1-05  The Contractor shall exercise utmost care so that his construction
operations will not damage any existing structure except such structures

as specified to be dismantled. Any damges on such existing structure or



' facilities shall be wade gqod by the. Contractor at his expense.

.1406 If it is necessary in the prosecution of the Qork.to interrupt

or obstruct the flow of exlstlng water supply plpe, the flow of artificial
dralns and ' the dralnage of the surface, the Contractor shall provide:
.:for the same durlng the progress of the work in such ‘a way. that no damage
..shall: re3u1t to elther publlc oL prlvate 1nterest._.For,any neglect to
provide for either ‘natural or artificial pipeline or drainage éhich he
-may interrupt, he shall be held liable for all damges which may result

therxe from durlng the progress of the work.

107 "The-COntractOf:is'9xpected'tof0isit_the location of the work and
make his own estimate of the facilities needed for the work. In the
successful - execution of the'ébﬁstruction, the Contractor is expected to
familiarize himself with 10éaljc6nditions, availability of labor, trans-
portation facilitiés; water and electric supply;uncettainties of weather
and other contigenencies; From inveétigations, made at site, it is
‘believed that'tdpogfaphical-cbnditiong-&re approximately as shown on the
drawings, but the nature of the materials and the depth of satisfactory -
foundations, are not:gudranteed Tt is experessly understood that JICA
will not be responSLble for any deductlon,_lnterpretatlon or conclusions
made by the Contractor. - JICA doés not puarantee  that other materials will
not be encountered ér'thatntﬁe'pfopofﬁibns of the.seﬁeralrmatérials will

not vary from those indicated by the drawings.

1-08 Elevations feferred to the datum plane are to be determined from
benchmarks established by JICA or the Emgineer at the site of the work.

1-09 SETTING~OUT

_ The Contractor shall entirely be responsible for accurate setting-
out the iorks inéluding stakinO'Of-centériines for pipeline and roads,
etc. based on the lnformatlon supplled on the Prawings and the instruc-
thﬂS glven by the Englneer.. '

_ All stakes, benchmarks ete., placed by the Engineer in laying
" out the works shall be carefully guarded and preserved by the Contractor,
and in such case stakes or marks are mlsplaced or rendered useless through

the carelessness or negligence of the Contractor or his agents, employees



or:workmén; they shall be féplaéed-hy.theZCOntractof at*ﬁhis.expéﬁée.
The' Contractor shall execute the wo?k to the iinés_and_grades
.glven by the’ drawxnos and/or Engxneer.‘ The*Contracnoi shall, at his oﬁn
'expense, furnlsh all stakes, templates, pattern, platforms and labor:
"that ‘may be ‘required in setting or laying ‘out any part of the work.
“The éésts5t0'cdnform to the tequiréﬁénté.of'this C1ause shall be

:entered'in the_Lﬁmp-Sﬂm-?tiCe'df the Gengfai Works in the Bill of Quantities
1~10°  DRAWINGS TO BE FURNISHED BY THE CONIRAGTOR

' The Contractor shall submit the.dfaﬁingsfbf'centefline shrvey
results and_lpﬁgiﬁﬁdinal seétionrin two copies for the construction of
pipeline aﬁd;#oads,_etc. R e _ .

_ .Congtruétidﬁ”of any part of the above works shall not commence
until_the_Dpéwiﬁgs have been approved szthé Engineef,.and there after no
changé shéli.be made to any drawing so épprdved without permission-of the
Englneer | | g o )

In addltlon to the above, durlng the worklng execution, the
Contractor shall at his own expense prepare EELnforcement_draWLngs based
on the Drawings supplied by the JICA at needed for performance of the
works. _ _ . )
These_reinforcement-drawings Shall.include such bar plééing drawinggg
bar list and any otehx reinforcement drawings'as may be required. to
facilitate fabrication and placement of-reinforcement.

All reinfbfcement.drawings prepared by the Contractor shall be

subnitted to the Engineer for approval. All costs incurred by the Contractoff

in complying with the requirements of this Clause shall be deemed to be

included in the item of General works in the Bill of Quantities.

111  ASSISTANCE TO ENGINEER'S STAFF

The Cbnftéctor shéli render all necessary assistance to the
Engineer and shall prov1de as requlred by and for use of the Engineer,
sufficient quantltles of pegs, poles, straloht edges, stagings, moulds,
templates, proflles and all other requ151tes for checklng the Contractor's

‘setting out and the measurement of the Works.



Thozpoétfof_all'laoor‘andrmaterials'required by the Engineer for
the said purposes shall be borne by the Contractor. -All cost incurred
by the Contractor in: complylno w1th the requ1rements of thls Clause shall

be deemed to be included in the General Works of Blll of Quantities,
1-12 "RE?ORTS':“
. The Coutractor shall submlt dally or Weekly reports to each work
section to the Englneer _ o
Theoreport-shall contaiﬁ,.out not 1imitoo to, the foilowing.
data: Hééﬁﬁef ooﬁﬁitioﬁo; staff and labor force employed on the Work,
méterials'USed:-ﬁofl'in'prongSS,”work*in preparation, laboratory test
data,'acc1dent3, photographs and all other 1nformat10n relevant to the
.progress of the Works . '
The payment of all costs incurred by the Contractor in complylng

"Wlth requlrements of this Clause shall be deemed to be included in the

General work of‘Blll of Quantities.

1-13 FIELD TEST AND INSPECTION

The_fieid-tests in ‘accordance with the specifications and the demands
from the Engineer shall be the responsibility for the Contractor. The
charges for such fieids'test shall be inecluded in the item of General

Works of Bill of Quantities.

1-14  CLEARANCE OF THE WORK SITE

" Upon completion of the works, the Contractor shall clear the site

within period of construction.

i-15 GENERAL WORKS

The Contractor shall price the General Works in the Bill of
Quant{ties covering all costs and expenses for preparatory works, teoporary

works and other common works such as

~ Mobilization and demobilizatiom of equipments (Cause 2-03 and 2-05)
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ﬂalntenance of temporary access road and Constructlon of haul road

'(Clause 2-02)
Land hlrlng for the Contractor s yard )

Constructlon, malntenance and subsequent removal of offlces, stores

' wurkshops staff quartexrs. and labox canps thh fenc1ng (Clause 2 03)

'Installatlon, operatlon, malntenanoe and- subsequent rémoval of water
and electrlc supply system for the Contractor s offlces, workshops

staff quarters and labor camps (Clause 2= 03)
Centerllne survey and fu1nlsh1ng of. drawlngs (Clause 1- 09 and 1- 10)
Assxstance-to Englneer s staff*for certlflcates (Clause 1—11)

Settlng out plpellne, roads and structures and staklng of reference

negs (Clause 1- 09)

Fleld_testlenclud;ng provision of testing apparatus, testingrengineer,

labor and consumables (Clause 1-13)
_Submit of periodical veports and color photographs (Clause 1-12)

Other works but not limited to.
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PART 2 . GENERAL ‘CONSTRUCTION FACILITIES
 2-01  SCOPE

_ This. part covers the construction and/or maintenance of access
roads, setting‘ﬁp of Contractor's camp facilities, providing camp security
and ‘the .disposition of the Contractor's various facilities at the end
_of tﬁe Contréctf_‘

1 2-02 © ROADS

‘(a) - The Coﬁtfactdr shailzimpf0ve, repair and widen, if necegsary,
.gxisting_rbads to satisfactorily_meet.his haulage requirements. He shall
also construct all other road5 withip the construction area which he
deems necessary. in the pfosécution of his work. The fmproving, widening
and'maintaihing'of éxiStimg:roadS'and constructing and maintaining new
roéds shall be made by the Contractor at his expense, and same shall be the

responsibility of the Contractor during and up to the completion of all

construction work under the Contract.

2;03 .CONTRACTOR’S CAMP FACILITIES'

_ (2) If the Contractor deems necessary, he shall grade his camp
site; conSﬁfﬁCEihis;ofEice; employee’s housing, warehouses, machine and
repair shops, fuel storage tanks; and provide such other facilities that
the Contractor deemé necessary for maintaining health, peace and order

in the camp and work areas.

(b} The location, construction, operation and maintenance of such
camps and facilities within the areas of the A.I. Center shall be subject
to the approval of the Engineer. At least tem (10) calendar days prior
to the date on which the Contractor desires to begin to work on in feature
of camp construction, tﬁé Contractor shall submit for the approval of the
Engineer drawings and specifications in sufficient detail to permit
determination of suitability of the construction in compliance with these
specifiéations, and no camp construction of any kind shall be undertaken

until such drawings and specifications have been approved by the Engineer.



2-04 . CAMP SECURITY

The Contractor shall pxovlde his own. securlty force to the extent
that he deems necessary for malntalnlng pedce and order.in the camps and

work areas‘and ta safegeerd materials and_equ1pment including fencing.
2-05. . . DISPOSIIEON OF CAMP ANDMCONSTRUCTION FACIL;TIESQ_,

- After the completlon of the work covered by the Contract, ‘the
enitire camp “of the Contractor, anludlng its water SUpply system, quarters
warehouses,.shops.and other facilities therein; and all other temporary
.lnstallatlons at’ work areas shell be removed by the Contractor and the

‘site shall be cleared
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PART 3 CARE OF WATER DURING CONSTRUCTION
3-01 SCOPE

) In accordance w1th spec1f1catlons contalned ln this part, the

B Contractor shall care the water durlng constructlon so that construction
work can be performed in areas free from water. Care of water durlng
.constructlon shall 1nc1ude prov151on for drainage and pumping system for
dewaterrng foundatlon-areas and the co6structlon of temporary bulkheads
necessary for the protection of constructlon operatlons from encroachment

by water.
3-02 DRAINAGE AND PUMPING

_ The Contractor shall be respon51b1e for .dewatering the founda-
tlon areas so that work may be carrled on in a sultably dry condition,
"dralnlng and/or pumplng all water durlng the process of construct1on
untll 1ts completlon. The contractor shall construct drainage ditches,
holes, or Culverts, furnlsh operate, andmaintain at his own expense all
necessary pumps, to keep all work areas in ample dry Condltlon and
prlor to f1131 acceptance of the work by the Contractlng Officer, the
Contraetor shall remove, f111 or. plug all temporary drainage structures

and pumplng equlpment at his etpense.
303 PAYMENT

No separate payment shall be made for the care of water during
construction. But the cost of furnishing, constructing, operating,
maintaining, and removal of temporary drainage structures, canals, and
pumping system necessary to keep'cdnstruction operations free from water
shall be included in the item of GENERAL WORKS as indicated in the Bill

of Quantltles



PART 4  OPEN EXCAVATION AND FOUNDATION PREPARATION
4-01  SCOPE

. In accordance WIth the SpeCLEications contained in this
part, ‘and as shown on the drauings,'or otherwise directed by the
Englneer, i+ the Contractor shall perform all required open excavat1on

and foundation preparation partinent to the construction work .

3

A~02  OPEN EXCAVATION
{a) General

l _ Open excavation under these Specifications consists of -the
removal hauling, dumping, and satisfactory disposal of all materials
from required excaVations for pipe “Gfk, roads, and mlscollaneous excavatic
for other strucutres included under this Contract. Dpen excavation
shall be performed to the llnes and grades shown ou the drawings or
established by the Englneer - The Englneer may mOdifY slopes of
excavation to fit conditions encountered during coustruction. Such
chauges oT modificationa shall not be cousidered by the Contractor as
a basis for additional compensai:ion over and above the wnit prices
bid. All pecessary precautious shall be taken to preserve the ground
outside the specified limes and grades in the soundest possible '

condition.

(b} Foundation in Loose Haterial
Hhen the surfaces of excavation upon or_egainst which
_copcrete or stone masonry or embankment £111 is to be placed coasist
of loose meterials,the sald locose materials shalil be removed or
replaced with suitable materials and compacted in a maoner

gatlisfactory to the Engineef. The cost of removing the loose
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materials shall be pald for under the pertinent bid items for open
_exéévationé"'The cost for the“répldcement with’éuitable'materiais and
' the compaction of the same- shall be' paid for under the pertinent bid

'items fcr flll
4-03 - DISPOSITION OF EXCAVATED MATERIALS
(a) .Spoil Areas

- The Cdﬁtfﬁctof'§hall.submit'f0r the approval of the
-'“Englneer 'iocéfidns, aféés, draﬁings,'andzother necessary
Specifications ‘of spoil arez which the Contractor proposes to use for
‘the work undar this Contract, and any ‘kind of disposition shall not
be.undertakeq Befqre obtaining the said approval, Excavated material
not éuitabie for £ill or o;herwisé not peeded shall be wasted in
approved spoil areas. Spoil piles shall be cdnstructeﬂ to the stable
slopes of ‘the material belng wasted. _Any-spoil pile exceeding two
(2) mekers in héight shall not be performed. Spoil material shall be
spread and graded so that surface drainage will not be concentrated

and will not ‘create and/or accelerate’ undESLrable erosion 1n spoil

areds.
4-04  DEMOLITION, REMOVAL, AND DISHANTLING
‘When specified in the drawing or the Engineer, existing

concrete and/or stone masonry structures, such as concrete masses,

stones, etec., shall be demolished and disposed of accordingly.

. 4-05 FOUNHDATION PREPARATION
(a) Fill on Earth

All horizontal and sloped earth surfaces, upom which
embankment material 1is to be placed or other foundation surfeaces

whose locations are specifically indicated by the Epgineer, shall
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cansist of undisturbed or compacted material and shall be clean,
damp, free. from standing or running water and free from organia
matter; and shall be_suitable as a foundation for the material to be

placed upon them.
(b) Concrete and/or Stone Hasonry

All horizontal and lepéd eéfth surfaéés ﬁpon-ﬁhich
concrete and/brrstone masonry -is te be placed:shall be undisturbed or
of approved compaction, clean:énd:damp._ffee‘fféﬁ sﬁanding or runoning
water, and Shéllrbe otherwise suitable as a foundation for the

concrete and/or stone masonry to be placed upoﬁ_théq.

4-06 HEASUREMENT FOR PAYMENT

Open Ekcavation

A survey of the ateas to be excavated shall be made by the
Contractor prior to the commencement of the work under thls Centract.
and all measurements of excavation shall be based on this survey .
without regard to any change that may occur during the prosecution of
the work. A1l such surveys shall be the subject to check. apd

approval by. the gngineer. Volumes will be computed aud shall be
the amount between the original ground determined by the survey and

the slopes, 1lines and grades shoun on the drawings or astablished by

the Engineer.



PART -5 BACKFILL AND EARTHFILL
5-01 ' SCOPE

In‘aocordenEe with the specifications coﬁtained in this section
and .as shown-in the:drawings or-Otﬁerwise &irected oy the Engineer, the
_Cootraotorfshall_furnish'and place the:earthfillrfor construction work,
backfill for rélated structures. Any work of.fill and backfill shall not
commenced without prior approﬁal'of the Engineer. The slope of the
embankment . shall be finished to the designed gradient by providing fixed

rules.
5-02 'EARTHFiLL

The earthfxlls shall be constructed to the lines, grades and
cross sectlons 1nd1cated on the draw1ngs, unless otherwise directed
by Engineer. The Engineer may increase or decrease the slopes of the
fill or make such other changes in the design as may by deemed necessary
to produce a stable structure. Change in quantities of materials resule-
ing from preSctibed changes in section, shall not make cause for claims
for increased unit prices. CGenerally, a tolerance of.plus or minus
0. 05 meter from the slope lines and grades shown on the drawings will be
allowed in the, flnlShEd surfaces of the embankments except that the
tolerances shall_not be continuous over an area greater than twenty (20)
' square meters. .

_ The fill material shall be dumped and spread in horizontal
layers having an uncompacted thickness of not over 20 cm. When material
is spread,'cﬁuﬁks lefger than 10 cm in size shall be broken down by
approved means or removed. ' -

5-03 - BACKFILL

Backfill, as used herein, is defined as refill for structures.
The materlals used for backflll for structures shall be free from roots,
stones of more than five (5) centimeters in diameter, and other objection-

able materials and subject to the approval of the Engimeer. Backfill
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materials shall be placed in layers, éach lé&e}fbéiﬁg'noﬁ viore than

twenty (20} centimeters thick-before'cdhpaCtidn;.thorOUghly compacted by

means of power tampers or by other means of approved by the Engineer. .

5-04  MEASUREMENT FOR PAYMENT

()

(2)

Barthfill

{a) Megsurementtfi

- Heésﬁremeﬁtrfar'péyménf of earth £ill will be caleculated

" on the number of ‘cubic meters of material placed between

the foundation lines as determined om the basis on drawings

or a survey made after completion of the excavation and

_ foundation preparation and the lines, grades- and slopes
shown. on. the drawings. No allowance will be made for

- foundation ov embanlkment settlement.

(b) Payment

Payment shall constltute full compensatlon for all work
in connection with the excavatlon from borrow dreas includ-
ing clearlng, grubblng and strlpplng of borrow areas, haulnm,h
stock-plllng,-rehandllng, foundatlon preparatlon, placlng,
Spreadln sprlnkllng, drylng, breaking up, compactlng,
removal of obJectlonable material, and all other work required
for the construction, protection and ‘maintenance of the fills.
No.adjﬁstmeht in.péyﬁgﬁt will be made for substitution of
materials aﬁd for additional compaétion;

Backfill

Measurement for payment of backf111 shall be calculated on the

number of cublc meters of materlals placed among the orlolnal

ground llne, or desxgnatéd 11ne of backflll and the structure and

the neat pay lines of excavatlon shown in the drawings. Payment

will be made on the unit price bid per cubic meter of backfill.
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‘PART ‘¢  STONE MASOHRY WORK
'6-01  SCOPE

In accordance with thé=speﬁificatioﬁs contained in this
Part, and as shown on the drauingk’br as othervise directed, the
‘Contractor shall furnish all piant,'labor,_equipment and materials,
" and ﬁerform all opefﬁtions in connection with the construction of

stone masonry.
6-02  HATERIAL
(a)  Gedewal -

'Sampies of:étone proposed for use-as provided herein shall
be submltted to the Engineér " for approval prior to delivery of any
such material to the site of work. Unless otherwise specified, all
samples shall be obtained by the Contractor and delivered at his
expense to a point designated by the Englneer at least 20 days in

advance of the time when the placing of the material is expected to

begin.
(b) Sand.fof'ﬂ9¥tﬁr :
Sand for &brtér'shall_cdﬁform_to the requlirements for PART
7 itelatiﬁé ﬁo fine aggrégate fbr concrete.
6-03 FOUNDATION PREPARATION

. Areas cu which stone.work is t; be done shall be prepared
in accordance with the requirements of PART 4. Where such areas was
ekcavnted below the désigned iine'fur foundation, they shall be
brought to grada by filling with gravel or other materials approved
by the Englneer and well compacted, and no additional payment will

be made for foundation preparation and any materials thus required.
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In the same mauner, wvhen such areas are abova the designed line fox
foundation, said areas be broughc () grade and the foundation

similarly plepnred wtthouc additional paymcnt.
6-04 - STONE MASONRY -
(a) Genekal

Stone méébﬁry'shail be placed at the'lﬁca:iﬁns_as ;re
indicated on the dravings or otherwise dlrected .Morﬁaf. Ségd-;nd
stone shall conform to the applicable requirements of paxagraph 6- 0”
as to quality and physical properties,- Hortar-cement shall conform
to -the applicable requireﬁents of PART”?_ Thg'stdne_ﬁthl be kept
free from dirt, oil, or anyrother_injﬁ:ious'material whicﬁjﬁay..
prevent the proper adhesion of ‘the mortar. 1ndividual stones shall

“have a thickness of not less than 10 centimeters.
(b)Y Construction

Mortar shall be one (1)} part cewent and three (3) parts
sand in volume unless otherwise provided. All shaping or dressing of
stone shall be done before the stone is laid, and no dr2551ng or
hammering which will loosen the stome will be permitted after it is
placed. Each stome shall be cleaned and woistened wich water before
belng set. All'stones shall be well bedded in frashly made-mortnr.
After completion, in case any stone is moved or the joint brokeu, the
stone shall be removed, the mortar shall be thoroughly cleaned from

bed and joints, and the stone reset ;n fresh mortar.
6.05  MEASUREMENT FOR PAYHENT

Heasurement for payment for stone masonry will be based on
the number of cublec meters acceptably placed as computed from the
neat lines and grades indicated on the dravings or as directed in the

field.



'PART 7  COHCRETE WORK
7.01,  SCOPE

_ In-aceordahce’with'tﬁe specifications contained herein and

as shownn on the detail dfawings or othervise difecte&, the

' Contractor shalli’
{a) -Furniéh all materials, and manufacture, transport, place,
‘finish, protect and cure coucrete;

(b)“vfufniéh, construdt.'erect'and dismantle forms;

(c) Coustruct expansion and contraction joints and furnish aund
placé_ﬂétérs&ops, joint fillers, and sealing compound, if

required; and, "
.(d) inepare; ciean,.cutg bend and place steel reinforcement.
7-02 " GEMENT

(a) Ceneral

. ‘Cement for mortar and concrete work shall be Portland
" Cement which conforms to the requirements of the Standard

Specifications for Portland Cenment (A.5.T.M. Designated G150-69).

(b} Storage .

Cement shall be sfurad'in a dry, weather tight and properly
ventilated warehouse with ndequaté provisious for the prevention of
absorption df moisture. - All storage facilities shall be subject to
appraoval and shall be such as to permit easy access for ingpection
and identification. Cement which has been stored for more than one

month or which are suspected to be damp shall not be used unless

othervise appfoved by the Engineer.
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7-03  FINE AGGREGATE
-{a)' Composition

Fine aggtegata shall be natural sand not 1ucluding organic

matter and other foreign substances.
(b) Quality

Floe aggtégafe sﬁali consist of:héfd, tough, durable,
uncoated particles, The‘shape_of_the pattiéles éhéll bé:geﬁerally
rounded or ‘cubical and reasonably free from flat dtfelongacad‘pieces.
The fine agg:egate.shall conform to the following sPeéific

requifementﬁ:-
i. Grading ~ Fine aggregate shall be Vell.graded from fine
to coarse and the gradation éh;ll conform to the

felloﬁing requirements as delivered to the mixers:

Sieve Designation” Cumulative Percentage

U.S. Std. Square Hesh by Weight Passing
Ho.. 4 - 95 ~ 100
Na. 16 60~ 75
‘Ho. 100 e 2 - 10

In addition to the grading limits -shown aboﬁe; the

fineness modulus shall be in the range from 2.30 to 3.0.

(c) Storage

Fine aggregate ‘shall be stored in such a manner as to avaid
the inclusion of any . fcreign materlal in the concrete. Sufficient
‘Live storage shall be maintalned_at all times to permit continuocus

placement of concrete at ‘the rate specified.
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2.04  COARSE AGGREGATE
(a) -Cdmpositidn_

Course aggregaLe shall consist of gravel, crushed gravel or

rock,'or a combination of gravel and crushed gravel or rock.
{b) Quality and Grading

L. Quality. ~ ' Coarse aggrégate_sh§1l éonsist of hard, tough,
dﬁﬁéblg, élégﬁ and.ungoated“barticles. All foreign
‘materials and dust'shﬁii be removed by édequate
.processiug. The particle shape of the smallest size
‘ of'cruShed coarse aggfagate'shall be generally
rounded or cubieal, and the coarse aggregate shall
be.re3$0nab1y'ffee from flat and elongated particles
in all sizes.
| 2. Grading - The co#rge aggregate shall be well graded from
fine to coarse. The grading of the aggregate as

deliﬁéred to the mixer shall be as follows:

Per Cent by Wt.

Sieve Designation - Passing Individual Sieves
U.5. Std. Sq. Mesh 3/4" Max.
1" ' 100
3/4" 90 - 100
3/8" .20 - 55
3. Size - Unless 6;heruise dirécted, the maximum sizes of

-coarse aggregate to be used in the varlous parts of

the work shall be 3/4 inch.

4, Storage — Storage of coarse aggregates shall be as that

5pecified in paragraph 7_gz(c) for [ine aggregates.



705  AGGREGATE SAMPLES

. Sampley of thg_aggregaté shall be EUrnisheﬁnét'a.polnt
designated by the éngineer"fog'his approval 'at least ten (10) days
in advance of';he:timé'whén'the‘placihé'df conéiete is expected to

begin.
706  WATER

Hqﬁér used in mixing concrete shall be fresh, clean and
free from injurious aﬁcuﬁt'of‘cil,'aﬁid; alkali, ‘salts, or orgauic

_matcarf
2.07 PROPORTIONING OF CONCRETE

" (a) The Cont?actbr'shéll‘desigh the ﬁix'prdﬁotéioh'for Evgry
class of concrete placing for the approval of the’Engineer. The
Contractor shall carry out the mix test inlcase'heiug requested by
the'Engineér. - The'tééﬁ‘is to be made at the expeanse of the

Contractor.

(b} The compressive strength of the age of 28 days shall be as
follovs énd desirable mix proportion is also indicated.

Class Hinimum 28 days . Mixing proportion by volume
Compressive cement: fige aggregates:
. strength . goarse apgregates
A (Reinforced Concrete) 210 kg/cm2 124
B (Plain Concrete) 160 kg_/cm2 : 1 :3:6
C (Concrere Layer) _ 135 kg/tmz "1 s 4 6

Other propdrtiods for mixed design may be indicated by the

Engineer at the site of vork, if it is pecessary.



7,08 0 o HIXIWNG
'f(a) thipment

'-'-'Cdnc;etg shall be mi#ed by.portable concrete mixer unless

otharﬁiée approved by the Engineer.
(b} Measuremeut

The measurement of every ingredient of concrete shall be
made in weight. Néverthgless; the measurement in volume is admitted

subjéct3ha‘thé.aﬁproval of the Engineer.
(c) Hixing Time and Hethod

Thé.mixing time of concrete shall:-be more than two (2)
‘minutes and legé than five minutes. Over mixing, requiring the
intrbduction_of éddiﬁional Qatgr-ﬁu presefve the required .
conéistenéy; will not be permitted. The mixer shall be cowmpletely
emptiea'before'réceiving the matexials éor the succeéding‘batch and

"shall be kept*cleaﬁ and washed out after stopping work at the end of

edch shift,

On commenciog work, the flrst batch shall contain
sufficlent excess of cement, sand and water to coat the inside of the
drum to avoid the reduction of the required mortar content of the

mix.
7;09 _ CONVEYIHG
(a) General
Concra%e-shall be conveyed from mixer Eo forms, as rapidly

.as:practiéablel by methods which will prevent segregation or loss of

ingredients. There shall be no vercical drop greater than 1.5 meters
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: eicept vhere sultable equipwent is providéd Lo ptevéﬁt-éegfégation
and where 5pecificélly éﬁthotized' Belt conveyors. chutes or other
“similar equipment in which tha concrete is delivered to. the scructure
in a thln, continuously exposed flow will not be permitted except
for very limited or iqolated seccians of the work. ~Such equipuent

shall be arranged to prevent objectionable segregation
7-10 PLACING
.(é) Approval

Approval of the Engineer  shall be obtained before

starting any concrete pour.
(b) General

Concrete’ shall be worked: into the corners and angles of the
forms and avound all reinforcement and embedded items without
permittlng the.material to segregate. . Not more than three (3)_cubic
meters shall be debosited'in.one pile for compaction. Free water
shall be collected in depressions.away-from the forms and_rémdved by
bailing prior to placement of additional goncrete. Ali_cqncrete

.placing equipment and methods shall be subject to approval.
(¢) Cooling of Aggregates

The aggregate shall be cooled by ueﬁting 1f it 45 drier

than the conditiocn known as saturated, surface dry.

(d) Concrete on Earth Foundation

" All concrete shall be placed upon.clean, damp surfaces free
from standing or running water. Prior to placing concrete, the eérth
foundation ghall be satisfactorily compacted in accordance with

-approved methods.



(e}, Conecrete on Other Concrete

Surface upon ar against which concrete is to be placed
'shall be clean, free from 0il .standing or running vater, mud d rummy
rock._objectionable coatings, debris, and loose,.scmi ~detached or
”unsound fragments. To insure a £irm and tight bond betveen fresh
concrete and other concrete, concrete surfaces, where necessary,
:;shall be chipped or rougheued as directed by the Englneer All
“-surfaces shall be wetted thoroughly to keep them in a completely
.molst condition before placing concrete: ALl approximetely
.-hori;Ontal.surfeces shall be covered with a layer of mortar of the

same-sand ratio as used fn the conerete mix before ihe concrete is

‘placed.
(fj _Coneolidation of Concrete

7 Concrete shall be placed and consalidated with the aid of
mechanical vibrating equipment or of hand- —spading and tamplng In no
case shall vibrators be used to transport concrete inside the forms.
In placing concrete through reinforcemenL, care shall be taken that

no segregation of the coarse aggregate occurs.
7-11 FORMS

(a) .General

_ Forms shall be used, wherever necessary, to confine the
concrete and shape 1t to the required lines, or insure against

‘contamination of the concrete.. Forms shall have sufficient strength

to withstand the pressure resulting from placement and vibration of
the concrete, and shall be malntained rigidly i correct positioon.
Forms shall be sufficiently tight to prevent loss of wmorxtar from the
concrete, Forws for exposed surfaces sgalnst which backfill is not
tU_bE.plaCEd shall be lined with a.form grade plywood or sheet steel.

Steel panel forms may also be used.



(b) Cleaning and_Oiling of Forms

_ At the time concrete is placed in: the forms, ‘the surfaces
of the forms shall be free from incrustations of murtar, grout, or
| other Eorelgn material that wauld contaminate the concrete otT
interfere with the fulfillment of the Specificntions requirenents
relative to the finieh of formed surfaces. Before concrete is
placed the surfaces of the forms shall be oiled with a commerc1al
form oil that will effECL1Vely prevent sticking and will n0t stain

the concrete surfaces.
(¢) Removal of Forms =

Forms shall be removed as soan as practicable in otoer to
avoid delay in curing and to make nossible earliest'practicable
repair of surface imperfections, but in oo case shall they ‘be removed -
'before approval._ Any needed repair or treatment ahall be performed
at once, and shall ke folloued immediately by the specifled curing.
__Forms shall be removed uith care 50 as to avoid injury to the

concrete, and any -concrete so damaged shall be rcpaired
712  CURING AND PROTECTION
{a) General

All concrete shell be moist cured for a.beriod of not less
than seven (7) consecutive days by an approvad method or combilnation
of methods applicable to local conditions, except that the curing
perlod may be reduced to three days for concrete made with
high-eariy- strength cement., The Contractor shall have all equlpment
.needed for edequate curing and protection of the concrete on hand and

ready to install before actual concrete placewe .t beplins.
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(b) Water Curing

o Cbncfete shall be kept wet by covering with an approved,
uaceﬁ:safurated:matérial_pr by a system of perforated pipes or
methaﬁiéal'Sﬁrinklnré or by7any‘0thef’aﬁproved wethod which will keep
all shrfécgé'cdn:ihu6u§IY'(not'periodically)'uét.. Water for curing
‘shall Eé;génerally'cieaﬁ’and free’ frow any element which might cause

objectionable staining or discoloration of the coacrete.
'7.13  'REPAIK OF CONCRETE

Repair of fmperfections in forméd coﬁctete shall be
completed within fwenty'fdur (24) hours after removal of forms at no
additional cost te JICA. Fins shall be neatly removed from exposed
surfaces. Concrets that is damaged or“honeycumbed must be removed to
sound concrete and replacded wifh'drypack,'mortar; or concrete as
hereinafcer speﬁified. Where 1érge bulges and abrupt lrregularities
bfdtrude, the protrusicns shall be réduced by Bushnhammering and
© prinding. Drypack filling shall be used for holes left by the

removal of fasteners from the ends of form .tie rods.

7-14 DRYPACK MORTAR

Prypack shall consist of a mixture (by dry volume or
weight) of one-(l)'part=cemeﬁ; to 2-1/2 pérts of sand conforming to
paragraph 7-03, Fine Aggregate, except that in gradation, 100X shall
pass a No.l6 sieve, Only eoough water shall be used to produce a
mortar which, when used, shall stick together on being molded into a’
ball by a slight pressure of the hands, and shall oot extrude wvater

but will leave the hands damp.
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7.15 - STEEL REINFORCEMENT
.{a) General .

The ConLractor shall furnlsh deformed steel bar Jin
accordanca with the drawings and rhese specificacions : The
Cuntractor shall prepare;. clean,: cut, bend and place all W
reinforcements, as shown on the. datail drauings or as othérwlse.
directed. The Contractor shall furnish all chains, supports and
ties. All reinforcement shall be reasonably free from loose, flaky
rust and scale, and free from oil, grease and other coating which

_mighe destroy or reduce its bond with concrete.
(b) - Relationship of-Reinfdrceﬁent to Cddcrété Suffacgs

_ The distance Erom the edge of the main reinforcement to the
conerete surfaca shall be 5 cm except such portions as shoun in the
drawings. “The concrete CDVeIing the stlrrups, sPacer bars, and
similar secondary reinforcement may be reduced by the diameter of

such bars, unless otherwise indicated. 5

(c) Lapﬁing

Lapping length at joints of the reinforcing bar shall be at

least thirty times of the diametet of bar and shall be bound by.steel

wvire.

{d) Supports

ALY reinforcements shall ba secured in place by use of
metal or concrete Supports, spacers or ties. Such supports shall be
‘of sufficiaﬁ; strength to mainfain the reinforcement in place.
throhghout the copncrete operation., The supports shall be used in
such a manner that they will not be exposed or coptribute in any way

to the discoloration or deterjoration of the concrete.
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716  MEASUREMENT FOR PAYMENT

(a) Concrete.

i, Hcaéurgm@ht.fﬁr_Raymuht”for'ﬁlain'ﬁr_rninfnréed concrete,
hiil_b¢ based”bn the volume of'cdﬁcrete.in'placg vithin the

-lineS'and.grades-shgwn on the dravings. .

2, Ho deduction will be’ mnde for rounded or bevelled edges, ar
space oecupied by metal vork, or embedded items such as
 SUPPOTES, spacers or ties. The cost of construction joxnt
treatment with the attendant loss of ‘material shall be

included in the unit price bid per cubic meter of concrete,

3. Paymént at the unit prices bid shall constitute full
payment forﬁall ¢osts for conerete work. The costs of any
'dewécéfiﬁg required to maintain dry conditions during the

: pouring of concrete, furnishing materials, and installing

and removing formwork. shall be included 1in the item of

GENERAL WORKS as indicated in the Bill of Quantities.

(b) Steel Reinforcement

Measurement for payment for furnishing, preparing bar
cieauing, cuttlng,”behding. and placing steel reinforcement by the
Contractor will be baséd on the number of kilograms placed in
accordance with thé.detail drawings or. 'as othervise directed,.

. Payment will be made for steel in laps as shown on the dravings;
vhere bars are welded, payment will be made as if they were lapped.
Payment will not be made for steel in laps or used which are solely
"for the convenlence of the Contractor. Payment will be made at the
unic price bid for steel reinforcement. MNo separate payment will be

made for steel reinforcement supports, and the cost thereof shall be

included in the unit price bid.
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7-17

~ WATERPROOFING WORK

- (a} General

Wéterproofing shall be prefprmed_tp thé lines and grades

shown on the drawings for the following structures

1. Existing settling box

2. Existing lst water tank

(b) Material for Waterproof Mortar

Sand and cement shall conform to the requirements for
PART 7 relative to fine aggregate and cement. 4As to the waterproﬁé

agent, the MANOR or 1local mortar agent equivalent to JIS~AG101

can be used.

(&) ' Construction

Waterproofing mortar shall be placed at the inside walls
and floor with the thickness of 1.5 cm after chipping work of
the inside concrete surface as shown on the‘drawings or as

oﬁherwise directed by the Engineer.

The mortar shall be one (1) patt‘cement and three (3) parts
sand in volume unless otherwsis pvovided. Mixing rate of water-
proof agent shall be three percent (3Z) of cement weight. The

mixing propertion per 1G.0 mziis shown as follows ;

Cement Fine aggregate Waterproof agent

90 kg 0.18 m®" 2.7 kg
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PART 8 PIPELINE WORKS
8-1  SCOPE.

This part déals with matters of pipeline works from fhe intake
weir to:the inlét tank.. Carbon steel pipes, valves and appurtenances shall
be éupplied by the JICA and they are described in the attached list. The
contractor shall furnish all pipe materials required except for the pipe

‘materials in the list.

 The Contractor shall furnish all labor, materials, equipment and
supplies-heéded'fdr the ¢onstruction of these pipelines'above mentioned
and perform installation and testing of them at the site in accordance

with Specifications and Drawings.

Pipe materials including gate valves and stop valves proposed by
the Contractor shall be submitted to the Engineer for appfovél prior to
delivery of and such material to the site of work. The Contractor shall
furnish such materials under the drawings, specification or the direction

by the Engineer considering the required bearing water pressure.
8-2 Installation’
{a) General

This new pipe line works shall be executed in paraliel with
the using of existing pipeline, tﬁerefore the Contractor shall
prepare the bypass pipes as temporary works in accordance with the
procedure of pipe installation works and improvement work of

exlsting water tanks.
(b) Excavation of trench
The section of excavation for laying pipes are shown on the

Drawings. The excavatkon of trenches shall be made in accordance

with specification described in Part 4. Additional costs for the

5 ~ 49



excavation exceed 