4. PILING WORK

4.1 General

The Contractor shall supply all' labour, materials, equipment and incidentals as necessary to
fumish, install, drive and test piles of reinforced concrete, steel sheet and wooden piles as shown
on the Drawings.

Piling work consists of furnishing and driving precast reinforced concrete piles for the foundation
of sluiceways, parapet walls, and bridges; steel sheet piles for parapet walls, revetment works in
drainage channels and for the foundation of concrele sluiceways; and wooden piles for wet rubble
masonry and gabion, if any. The Work shall be completed in accordance with these Specifications
and in reasonably close conformity with the lines, grades and dimensions shown on the Drawings
or at the location and depth established by the Engineer. Types of concréte piles, steel sheet piles
and wooden piles to be used are indicated on the Drawings or in these Specifications. Although
nuimber, penetration depth and length of piles shown on the Drawings are of estimate to give the

“required bearing value or required functions, the actual number, pcnetr'mon depth and length of
* piles shall be ﬁmlly confirmed by the Engmeer lhrough geotechmcai mvcsngation or test piling

conducted by the Contractor.

The pile length and peneiration depth established by the Engineer based on the results of test piling
and/or geotechmcal mvcsllgauon shall supersede all other rcqmremems precedingly set forth for

the penetration of piles:

After the above parameters have been finalized, the Contractor shall submit to the Engineer for
approval his detailed plans for pile manufacturing, pile driving equipment, pile driving method

-including pile arrangement, construction time schedule and quality conirol progr'lmmc at least

thirty (30) days prior 1o the commencement of pile manuhcturmg

4.2  Handling and Pi'tching of Piles

The Contractor shall take all necessary precautions (o prevént damage to piles and components
when manufacturing, handling, transporting, storing, pitching or driving piles, Piles damaged by

improper handling, transportation or storage shall be rejected and replaced by the Contractor at his '
own cost, '
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‘The Contractor shall employ an engineer qualified of and experienced in this type of work who
shall establish required lines, levels and pitching. The Contractor shall be responsible for the
correct locations of piles. Piles shall be located and staked out by the Contractor and the
Contractor shall maintain all location staked and shall establish all elevations required, including
the elevation of the top of the pile prior to cutting off any length of pile. Al location and survey
stakes shall be checked on a regular basis to ensure that pile driving operations have not caused
movement of the stakes.

During and after completion of piling, the pile head shall not be more than fifteen (15) cm off-
centre in any one direction from its required position.

4.3  Pile Driving
4.3.1 Pile driving equipment
Before bringing any pile driving equipment to the Site, the Contractor shall submit to the Engineer

for approval particulars of the equipment and driving methods which the Contractor proposes to
| use. ' '

 Piles may be driven with steam, air, vibration, gtavil)-. or diesel hammers. When diesel hammers -

" or any other types requiring calibration are used, they shal! be calibrated with proper measurcs
approved by the Engineer. ' :

Any gravity hammer used for driving ste¢l sheet piles shall weigh not less than the conbined

“weight of the driving head and pile. ‘The drop height shall be regulated so as 1o avoid injury to the
pile and in no case shall exceed 4.5 m for steel piles. When gravity hammer is permitted for
driving concrete pites, it shall have a weight not less than fifty (50) percent of the weight of the
pile, and the drop of the hammer shali not exceed 2.4 m.

Pile hammers, steam, air, vibration or diesel hanimers except gravity hamiers, shall be approved
by the Engincer, which develop sufficient energy to drive the piles at a penetration rate of not less
than 3.2 mm per blow al the required bearing value, When steam, air or diesel hammers are used,

- the total energy developed by the hammer shall be not less than 1,000 m-kg per blow, except as

- specified below for concrete piles,

Steam, diesel, or air hammers vsed for driving concrete piles shall develop an energy per blow at
- each full stroke of the piston of not less than 625 m-kg per cubic metre of concrete pile driven. No
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driving of piles shall be done within a distance of six (6) m from concrete structures which are less
than four (4) days in age after placing.

Timber piles, at all stages during driving and until their incarporation in the super structure shall-
be adequately supported and restrained by means of leads, trestles, temporary supports Qr other

guide arrangements to maintain their position and alignment and to prevent failure due to bending

or buckling. The arrangements shall be such that damage to the pile, pile head and preservative

treatment shall not occur. |

Concrete and steel sheet piles shall be supported in line and position with leads while being driven.
Pile driver leads shall be constructed in such a manner as to afford freedom of movement of the
hammer, and they shall be held in position by guys or steel braces to insure rigid lateral support to
the pile during driving. Except where piles are driven through water, the leads, preferably, shall
be of sufficient length to make the use of a follower unnecess*try, and shall be so designated as lo
pcmm proper placing of battered piles. '

4.3.2 Driving piles

~In general full-length piles shall be used. In excepnonal cnrcumstances splicing of piles may be

permitted. - The method of splicing shall be as shown on the memgs or as dlrectcd by the
Engineer.

The driving of ﬁilcs with followers.shall be done only l_mdef written permissioﬁof the Engineer.

“Concrete and wooden piles shall be driven as shown on the Drawings or as ordered by the

Engincer. They shall be driven with an allowable variation of twenty (20} mm of pile length from -
the vertical or from the batter shown on the Drawings. The maximum allowable variation at the
head of piles shall be seventy five (75) mm in any direction from the tocation shown on the

' Drawiﬁgs or as directed by the Engincer. The iucii_n*at_ion of piles shall be within + two (2) percent

from the line designated on the Drawings.
The heads of all concrete and wooden piles, when:lhe nature of the driving is such aé 10 unduiy
injure them, shall be protected by caps of approved design preferably having a rope or other

suitable cushion next to the pile head and duly approved by the Engineer.

The head shall be shaped or chamfered to prevent splitting at its periphery.
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For special types of piling, driving heads, mandrel, or other devices in accordance with the
manufacturer's recommendation shall be provided so that the pile may be driven without injury.

Stect sheet piles shall be pitched and driven accuralely in the position shown on the Drawings and
to the required depths as directed by the Engineer. The piles shall be pitched inside a braced
template and carefully aligned and positioned before driving. The 'pilcs shall then be driven to the
-required penetration in such a manner as to ensure that the verticality of the piles is maintained. In
the event of any lean or tilt developing during driving, the Contractor shall take appropriate action

to correct the condition during driving. Piles driven in excess of the tolerances specified herein or
| damaged during driving may be rejected , if in the opinion of the Engineer, the improperly aligned
or damaged pile adversely affects the structure. The Contractor shall propose the comrective
nieasures to be taken for approval by the Engineer. Al corréctive measures shall be at the
Contractor’s own expense. Rejecied piles shall be extracted, redriven or replaced or cut-off at a
level approved by the Engineer.

‘The maximum allowable variation at the head of piles shall be one hundred and twenty (120) mm
in any direction from the location shown on the Drawings or as directed by the Engineer.

433 Defective piles
‘The procedure incident to the driving of piles shall not subject them to excessive and undue abuse

producing crushing and spalling of the wood, conctete or deformation of the steel. Manipulation
of piles to force them into proper position, considered by the Engineer 1o be excessive, will not be

permitted. Any pile damaged by reason of internal defects, or by improper driving or driven out of :

its proper location or driven below the elevation fixed on the Drawings or by the Engineer, shall be
. ¢orrected at the Contractor's expense by one of the following methods approved by the Engineer

for the pile in question :

{ l)' : The pile shall Be wilhdrax:vﬁ and replacéd by new -alllid if necessai‘y, a longer pilcj‘-‘

(2) | A second p'ilg 'Sfaal! be gli‘ifen édjapcﬁt l§ the d;fective or low pile.

(3) The'pi.lc ‘shall be splicc{d' Or. built :up as otherwise ﬁrovided herein or a sufﬁcient. poriion of
- the footingexltcndgd to properly embed the pile. All piles pushed up by the driving of

- adjacent piles or by afly other cause shall be driven down again.

A concrete pile will be judged as defective if it has a visible crack or cracks extending around the
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entire periphery of the pile or any defect which, in opinion of the Engineer, affects the strength or
life of pile.

4.4  Precast Concrete Piles
4.4.1 -Manufacturing, handling and storing

Type | concrete specified in Sub-clause 3.5.2 of Chapter 3, Concrete Work, of the Technical

‘Specifications shall be used for all kinds of precast concrete piles. Dimensions of the piles,

material and arrangement of reinforcing bars, etc. shall be as shown on the Drawings. All
manufacturing works of the precast concrete piles, except those specified herein, shall be in
accordance with the applicable provisions slipulatéd in Chapter 3, Concrete Work, of the
Technical Specifications.. |

Forms shall be true to line and built of metal, plywood, or dressed l{tmber. Forms shall be
watertight and shall not be removed for a period specified in Clause 3.12, Formwork, of the

‘Technical Specifications.

* Forms shall be rigid or supported rigidly not to be damaged or defmmed during casting,
- compaclmgand curing of concrete. Forms shatl be ﬁccesmblcforhmpmg and consohdauon of the
" concrete.

Reinforcing bars shall be formed into a cage which shall be positioned accurately in forms and
firmly fixed in centre of forms. ' '

Steel shoe and steel cap shall be provi&ed for each pile as shown on the Drawings or as directed by
the Engineer.

' 'Spccnal care shall be taken to placc CONCICtE SO as to producc satisfactory bond with the reinforcing

bars and avoid the formation of stone pockets, honey- .comb or other stich defects.

To secure uniformity and remove surplus water, the concrete in each pile sh'all be placed
continuously and shall be compacted by vibrating or by other means accephble to the Engineer.
The forms shall be overfilled, the surplus concrete screeded off, and the top surfaces finished to a

uniform, even texture similar to that produced by the forms.

Immediately after the completion of concrete placing and finishing operation, the top surface of
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piles shall be covered with wet cotton mats. The wet cotton mats shall remain in place until the
side forms are removed. When the side forms are removed, the entire portion of piles shatl be
covered with wet cotton mats or other suitable means to keep the pile in wet condition throughout
the curing period. |

Test cylinders shall be made and tested to estimate the compressive streigth of concrete piles
casled.

Piles shall not be removed from the forms until eighty (80) percent of the design 28-day
compressive strength is obtained, and they shall not be transported or driven until the design 28-
day compressive strength is obtained.

During the curing period, piles shall remain in the original position on casting platforms, and shatl
not be moved or shifted in any manner. The methed of storing and handling piles shall be such as
not to fracture piles by impact or undue bending stress while being stored or handled.” Unless

otherwise specified, concrete piles shall be handled by means of a suitable bridle or sliding

- attached to pile. When concrete piles are lifted or moved, they shall be supported at the points
~ shown on the Drawings or, lf not so shown, lhey shall be supported at such points that will not
cause any damage. ' '

After the requirement of strength has been met with, piles may be moved for Sloring The piles

shall be stored on the adequate supports that will prcvent undue stress in the piles as shown on the
- Drawings or as directed by the Engineer. '

When the Contractor intends to use presireséed concrete piles, all raw materials for concrete and
steel stipulated below shall be inspected by the Engineer and’ comrollcd through manufacture’s
hbomtory

“Minimum compressive strength of conerete shall be 270 kg/c'm2 at both 28 days and driving. The
steel matertals should have the following requiréments;

“ Prestrees steel brc:ikiug str_en'glh' B 15,460 'kg/cm’ for 7 mm dia.
Spiral steel g C U-24 (dia. 4.20 and 5.58 mm)

- Steelband B St 37, thickness = 2mm
Steel joint plate SR St 37, thickness = 19 mm
Tip plate | St 37, thickness = 3 mm
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Production process which have been approved by the Engineer should be done in a factory. Each -
production lot of the presteessed conerete piles should be tested and the Factory Certificate should
be isstied for each production lot.

Before the Contractor purchases the prestressed concrete piles from the manufactares, the
Contractor shall inform the Engineer in writing at least thirty (30) days before the commencement '
of the pilling works the details of manufacturers and all the requirements of the prestressed
concrete piles which the Contractor intends to purchase, for the Engineer’s approval.

4.4.2 Recording of pile hammer blows

Number of hammer blows on concrete piles and penetration depth with each blow shall be
recorded for confirmation of the bearing c'apacity of the strata. Unless otherwise directed by the
Engineer, the Contractor shall provide suitable means of measuring, counting and recording of
concrete piles under each hammer blow. For counting the number of blows, a digital counter or
some other approved means of recording shall be provided. The elastic and plastic sets resulting

* from each blow may be recorded by using a fixed straight edge held against a sheet of paper affixed
* on the pile, and runmng a pencil along the straight cdgc at the moment of impact to record on the
~ paper the elastic and plasllc sets resulling from the blow. Based upon the pile driving records so.

. made available, the Contractor shall calculate the bearing capacnty of the strata encountered and
' report to the Engincer. The Engineer shall direct the Contractor either to terminate or to continuc
 the pile drwmg till such tine the desired bearing capacity is obtained.

4.4.3  Test piles

- When required in the Specifications or by the Engineer, the Contractor shall drive the piles of

designated length at locations ordered by the Engineer to ascertain the number and length of piles.
These piles shall be of greater length than the length assumed in design in order to provide for any
variation in soil conditions. The number of test piles will be decided by the Engineer, but this

" pumber shall not be less lh'm one (1) and not more than three (3) for each foundation. The test

loads on piles will be specified by the Engincer. The Comracton shall not manufacture or purchase
the piles before the Engineer may approve the numb;:r and length of pllc proposed _011_lhe result'of

“test piles by the Contractor.

4.4.4  Static load test on test piles

Load test shall be made by the methods as directed by the Engineer. The Contractor shall submit
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to the Engineer for his approval on the detailed procedures of the load test he intends to use. The
toad test apparatus shall be constructed as to allow the varicus increments of the load to be placed
gradually without causing vibration to the test piles.

Snitable approved apparatus for determining accurately the load on the pile and the settlement of
the pile under each increment of load shall be supplied by the Contractor.

“The apparatus shall have working capacity of three (3) times the design load directed by the
Engineer for the pile being tested. Reference points for measuring pile settlement shall be
sufficiently remote from the test pile to exclude all possibility of disturbance. -

- All pile load settlement shall be measured by adequate devices such as gauges, and shall be
checked as and when ordered by the Enginecr. Increments of deflection will be read just after
each load increment is applied and at fifteen (15)-minute interval thereafter. The safe allowable
load will be considered as fifty (50) percent of the load which, after forty eight (48) hours of

- continuous application, has caused not lll_ofe than six and half (6.5) mm of permanent setilement,
measured at the top of the pile. | - ‘

- A test load shall be twice the design load directed by the Engineer. The first increment of load to be
applied to the test pile shall be the pile design toad. The ldad on the pile shall be increased to twice
the design load by applying additional loads in three (3) increments. A minimum perios of two

(2) hours shall intervene between the application of each increment except that no increment shall -
be added until a settlement of less than zero decimat one two (0.12) mim is observed for a fifteen

(15)-minute interval under the previously applied increment.

If there is a question as to whether the test pile will suppont the test load, the load increments shall

‘be reduced by fifty (50} percent, at the direction of the Engineer, in order that a more closely
controlled failure curve may be plotied. The full test load shall remiain oi_l the test pile not less than
forly eight (48) hours. The full test load shall then be removed and the permanent settiement shall
be read. '

‘When requested by the E{lgincer, loading shali then continue beyond the double design load in ten
(10)- ton increntents _unilil the pile fails Qr' the capacity of the loading apparatus is reached,
whichever is less. The pile may be considered to have failed when the total settlement under foad

exceeds two and hall (2.5) cm or the permanent settlement exceeds six and half {6.5) mm.

After the completion of loading test, the load used shall be removed and the piles utilized in the
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structure, if found by the Engincer to be satisfactory for such use. Test piles not loaded shall be
utilized similarly. If any pile, after serving its purpose as a test is found unsatisfactory for
utilization in the structure, it shall be removed if so ordered bj} the Engineer or shall be cut-off
below the ground line or footing, whichever is applicable.

The number and location of the piles to be submitted to load tests shall be decided by the Engineer,
but this number shall be not less than one { 1)and not more than three (3) for cach foundation.

A report shall be prepared by the Contractor for the Engineer’s decision on each load test, and this
report shall be accompanied by the following documents :

- " plan of the foundation;
- stratigraphy of the soil;
- calibrating curve of the gauges;
- graph of the test, having figures of the Ioads m (tons) and for ordinates the_
settlement in mm,; ‘ : :
- - table showing, as a function of the time (date and hour), the readings of the gauge in
atmospheres the loads in tons, ihc seltlements and average of the settlements.

4.4.5 - Extensions or build-ups

Extensions, splices or build-ups on concicte piles, when permitted or directed by the Engineer,
shall be made as shown on the Drawings or in accordance with this Sub-clause. -

After driving of the starter pile is completed and additional pile depth is required to be prb#ided,
pile cushion placed over the starter pile head shall be removed and steel cap shall be thoroughly
examined for any damages to the pile head occurring during the course of its driving. - If any
damages are noticed, the same shall be repaired by welding or other approved means as directed by
the Engineer. The _surféce of the steel cap shall then be thoroughly cleaned to receive the extension

- pile. The extension pile shall be provided with steel caps on its either end as shown on the

Drawings. The cleaned surfaces of the two steel caps, i.e. the one at the head of the starter pile and
the other at the lower end of the extension pile shall then be accurately aligned, matched and butt
welded on all the four sides as shown on the Drawings or as directed by the Engineer. During the

‘course of its welding, the extension pile shall be accurately held in position by securing it to a

derick or by any other approved means.
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4.4.6 Treatment of pile head

Pile heads of concrete piles for the tower part of sluiceways shall be embedded in concrete of raft
~of sluiceway structure whereas conduit part of the sluiceway shall be simply suppotted on the
concrete pile head as shown on the Drawings.

For the pile heads to be embedded in concrete slab, pile shall be driven to such a depth that at least
one thousand (1,000) mm of the pile length remains protruding above the levelling concrete
surface as shown on the Drawings. Afier the driving is completed, all pile conerete one hundred
. (100) mm above the tevelling concrete Surfacc shall be cut-off, leaving reinforcing bars exposed.
. The exposed reinforcing bars shall then be bent and re-formed to mesh with sluiceway rafl
n,mforcemem as shown on the Drawings. '

While éulting-of f the concrete in the pile, care shall be taken not to damage the pile concrete below
the cul-off level. Before placing concrete in the sluiceway raft, the chipped pile head shall be
sufﬁmemly mo;stened with water and smeared with a coat of neat cement mortar so as 1o ensurc a
- proper bond with the pile and slunceway concrete,

The piles Whl(‘h are not to bc embedded in Concrute shali be driven to a depth whlch is the same as
the top level of the levelling concrete su rfacc “Raft of the conduit part of sluiceway shall be cast
1r0und and over the pile head in such a manner that no bond’ develops bctween the slmccway

- concrete and the pile head.
447 Measurement and payment

Mecasurement and payment for prestressed concrete piling work shall be made on the basis of
numbers for furnishing piles and on the basis of linear meters for driving piles separately.

() _Measurcihent and payment fdrfumishing'pilcs

Measurement, for payment, of furnishing prestressed concrete piles will be made on the basis of

numbers of piles furnished in accordance with the pile length designated by the Engineer.

- Payment shall be made at the unit pracc per number stated in thc Bill of Quantilics and duly

certified by the Engineer in the Bi-Monthly Statement of Account. The unit price for fumishing
piles shall include full compensation for furnishing piles and all materials required for ptacemen,
“including all labour, tools, hauling equipment, handling, treatment and all other work incidental to
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the constnuction of piles prior to driving.
(2)  Measurement and payment for driving piles

Measurement, for payment, of driving prestressed concrete piles will be made on the piles driven
and accepted all in accordance with the Drawings and the Specifications and indicated in the Bill
of Quanlities measured from the pile tip to the bottoms of the pile caps. No allowance shall be
made for cut-offs. Any additional pile lengths that may be necessary to suit the Contractor's
method of operation or for any other reason shall not be included in the measurements. Splicing of

~ piles when allowed will not be measured or paid for directly but the cost thercof shall be
~ considered as included in the unit price for piling.

‘Payment for prestressed concrete piling measured as provided above shall be made at the unit price

per linear meter indicated in the Bill of Quantities, which unit price shall include the cost of all
materials, labour and Construction Plant and Equipment, delivering, handling, storing and driving

“Cconcrete p:lcs and for other incidentals necessary to complete the work in accordance with the
* Drawings, Specaﬁcauons or as dlrectcd by the Engineer.

When it is necessary to increase the lcngth of preslresscd concrete piles, whenever it has been
directed by the Lngmeer prior to or after driving, the Contractor shall not be entitled to any
additional allowance abave the unit price per linear meter tendered in the Bill of Quantities, and

1he Contractor shall include such additional cost, if any, to his tender price.

Measurement and payment for precast reinforced concrete pzlmg work shall be made on the basis
of linear metres for fumlshmg piles and for driving piles sep'lrately

“(3) - Measurement and payment for furnishing piles

Measurement, for payment, of furnishing pr'eéast reinforced concrete piles will be made to thetotal
tength of piles in linear metres fumished in accordance with the pile length designated by the

~ Engineer. Extra length such as the length cast by the Contractor for his convenience or other than

those designated by the Engineer shali not be paid for. The tength of extensions or build-ups shall
be paid for, only when the length shown on the Drawings or designated by the Engineer is not -
sufficient and when the extension of piles is required by the Engineer. In such a case, the cut-off

- portion shall be subject 1o payment. The length of piles which are withdrawn or réplaced as

defective piles defined in Sub-clause 4.3.3 shall not be paid for.
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Payment shall be made for the number of lincar metres measured as provided above-at the unit
price per linear meire stated in the Bill of Quantities and duly centified by the Engineer in the Bi-
Monthly Statement of Account.

The unit price for fumishing piles shall include full compensation for furnishing piles and.all
material required for placement, including all material necessary for extensions and built-ups for
- completion of piles and for all labour, tools, hauling equipment, handling, treatment and all other
work incidental to the construction of the piles prior to driving or construction of extensions and
: bﬁild-ups .

(4) . Measurement and payment for driving piles

Measurement, for payment, of driving precast concrete pilés will be made to the total penetrated
tength of only those piles forming part of the completed structures. Extra penetration length other
than those designated by the Engineer shall not be paid for. The penetrated length of piles which
“have been withdrawn or replaced by other piles as defective piles in accordance with lhe
provisions supul'ncd in Sub- clause 4.3.3 shall not be pald for. ' '

~Measurement and payment will be made separately for those concrete piles whose heads are

tecated for émbedment in concrete raft and for those piles on whom the concrete raft is cast without

-+ any treatment of the piie head.

Payment shall be made for the number of linear metrés measured as provided above at the unit

price pcr lintear setre stated in the Bill of Quantities and duly certified by the Engineer in the Bi-
Monthly Statement of Account.

The unit price for driving piles whose heads are treated for embedment in concrete raft shall

include full. compensalion for furnishing all labour, tools, materials, equipment and other .

‘necessary or incidental costs of hmidling. driving, cutting-off piles, treatment of pile heads
Jincluding cleaning, bending, re-forming and meshing of reinforcing bars with raft reinforcement
and all other incidental work required to complete the piling work in all respecls.

*+ The unit price for driving piles on whom the conerete raft is cast without any treatment of pile
. head shall include full compensation for furnishing all labour, tools, materials, equipment and
other necessary or incidental costs of handling and driving and all other work required to complete
~ the piting work in all respects.
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5) Measurement and payment for false work and defective piles

No separate payment shall be made for the fumishing or driving of false work pileﬁ. No payment
shall be made for piles driven ont of place, or for defective piles, or for piles which are damaged in
handling or driving. - |

()] Measurement and payment for test piles

Measurement, for payment, of fumish.ing and driving test piles will be made on 1he basis of the
number of piles for testing completed and accepted by the Engineer. It shall not include test piles
furnished aid driven at the option of the Contractor, unless such test piles comply fully with the
requirements specified herein and are accepted by the Engineer as a pari of the completed
structure. ‘

Payment for furnishing and driving test piles shail be made for the numbers as provided above at

*'the unit price per number stated in the Bilt of Quantities and duly certified by the Engineer in the
- Bi-Monthly Statement of Account. ‘The unit price so stated shall constilute full co'mpensaliqn for

the cost of all labour, tools, equipment and maierials including fumishing, loading, hauling,
unloading, stonng. handling, driving and cutting the test piles; flmnshmg, supplymg and setting

testing apparatus; the cost of rtcordlng, analysis and reporting of each load test; and all ather.

incidental items necessary. to complele the works in accordance with lhese Specifications or

" instructions by the Engmeer

“4.5 - Steel Sheet Piles |

4.5.1 Materiat

Steel sheet piles shall be of the type and dimensions indicated on the Drawings or designated by
the [ngmeer and of the material required below The piles, when in place in the completed
structure, shall be practically watertight at all the ]omls and coated with red lead paint conforming
to JIS K 5622 or AASHTO M 71 or as directed by the Engineer. Materials employed in this piling -

work shall be new and free from rust, oil or any other harﬁ}ful ‘materials. They shall be clearly
finished, free from cracks, surface flaws, Iaililinal_ions and all other defects. B S '

Steel sheet piles shall be of U-shaped type conforming to the requirements of Class 1 (YSPF) of
JIS A 5528, SNI0052-87-A or equivalent standard.
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4.5.2 Execcution of work

Full length piles shall be used where practicable. In exceptional circumstances splicing of piles
may be permitted. - The method of splicing shall be as shown on the Drawings or as approved by
the Engineer. When the splicing of steel sheet piles is done by welding, the arc method shall be
given preference. The Contractor shall provide switable temporary bracing and guide structures o

“ensure that the piles are driven in the correct alignment. The sheet piles shall be driven to the
prescribed depth and extended to the designated elevation as shown on the Drawings or as directed
by the Engineer.

Pile driving equipment to be employed shall be subject to the approval of the Engincer. Suitable
protection cap shal be employed, when necessary or required in the opinion of the Engineer, to
prevent damages at the pile head. Generally, the driving operations shall be made in accordance
with applicable provisions stipulated in Sub-clause 4.3.2 hereinbefore.

© After driving is comp]eted piles shall be cut off, if neces:nry, at the elevations shown on the

- Drawings or as directed by the Engineer. -

The melhod used in drwmg plles shall not Sllbjt,cl lhem to excessive and undue abuse producmg
- “deformation of the steel, '

Maniptll'a(ion of piles to force them into proper position, if considered by the Ingineer to be
excessive, will not be permitted.” Any pile damaged, driven out of interlock with adjacent piles or
driven below the elevation shown on the Drawings or designaled by the Engincer, shall be
corrected by the method approv'ed by the Engineer, or withdrawn and replaced by new piles at the
Contractor's own expense. ' ' |

" Except v ibration driving method, the Contractor shall take the following records under the
- supervlslon of thé Engineer : tip depth of pile, number of blows per ten (10) cm for the last fifty
(50) em penetration, per fifty (50) cm earlier for the last two (2) m penetration and per on¢ (1) m
before the last 1Wo (D)m pcnetfalion, accumulated number of blows and drop height of ram.

453 Measurement and payment |

" Measurement and payment for steel sheet piling work shall be made on the basis of square metres
for fumishing piles and for driving piles separately.
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(n Measurement and payment for furnishing piles

Measurement, for payment, of fumishing steel sheet piles will be made on the total area of piles in

- square metres furnished in accordance with the pile length designated by the Engineer.

Payment shall be made for the number of square metres measured as prov_i(lcd above at the unit
price per square meire stated in the Bill of Quantities and duly certified by the Engineer in the
Bi-Monthly Statement of Account, C

The unit price for fumishing piles shall include full compensation for furnishing piles and all
materials required for placement, including ali labour, tools, hauling equipment, handling and all

other work incidental to the construction of the piles prior to driving.

(2) - Measurement and payment for d_ri'ving piles

Measurement, for payment, of driving steel sheet pile will be made on the basis of the aclually

installed area of wail made by steel sheet piles in square metres to the designed lines, grades and

* dimensions as shown on the Drawings or as directed by the Engineer.

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

- price per square metre stated in the Bill of Quantities and duly ceriified by the Engineer in the

Bi-Monthly Statement of Account. ‘The unit price so stated shall include full compensation for the
cost of all labour, tools, equipment and materials including handling, driving and cutting the steel

“ sheet piles and all other items necessary to complete the works, No payment shall be made for the

material cut- off.
4.6  Wooden Piles
4.6.1 Material

Wooden piles shall be made from a tree planted in Indonesn 'md confonmng to AASHTO M 168

~ Standard, SI1 0404-80 or as directed by the Pngmeer

The wooden pites shall be free from defects dele:efious to their steength and durability, such as
knots, rotten knots and cracks, etc. Well seasoned timber shall be used for piles. All branch knots
shall be carefully trimmed. The pile tip shall be sawed in a conical shape and the tip angle shatl be
varied according to the ground conditions encountered at site. The pile head shall be cut at right
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angles to the centre line of the pile. The pile head shall have a circular finish so that a steel ring can
be set to prevent damages to the pile head during pile driving.

4.6.2 ' Extensiens or build-ups

As far as possible, piles shall be provided in one piece unless otherwise approved by the Engineer.
Where approved for extension or build-ups, the splice shall be capable of resisting safely any
stresses which may develop during lifting, pitching or driving, and under the designed working
- load. The position and details of the splice shall be subject to the approval of the Engineer. Two
{2) timber to be spliced shall be of the same cross-sectional dimensions and each cut at right angles
to its axis 10 make contact over the whole of the cross-section when each length is co-axial. An
approved jointing shall be used at the contact surface. The two (2) timber lengths shall be joined
by a stee} tube of round or rectangular section to fit the timbers closely. The tube shall be bolted,
screwed or spiked to the timbers to Reep the joined ends in close contact. All loosely jointed
- timbers shall be rejected and not paid for, :

4.6.3 Measurement and payment . .

- Measurement, for payment, of furnishing and driving wooden piles fbrming part of the completed

- structures will be made on the basis of total penetrated lehglh of actually installed wooden pilesin

linear metres to the designated lines, grades and dimensions as shown on the Drawings or as
directed by the Engineer. '

- Paymenl shall be made for the total pcnelrated length of wooden piles furnished, installed and
forming part of the completed structures, by the Contractor and measured as provided above at the
unit price per linear metre stated in the Bill of Quantities and duly certified by the Engineer in the
Bi-Monthly Statement of Account. The unit price so stated shall include full compensation for the
cost of all labour, tools, equipment and nmterials.inciudilig fumishing, haﬁdling, slbring,‘driving
and cutting the wooden piles and all other items necessary to cbmpletc the works.: No p'aym.cnt
shall be made for extra length of wooden pile cut-off. The penc.lral'ed length of piles which have
been withdrawn or replaced by other piles as defective piles in accordance with the provisions
stipwlated in Sub-clause 4.3.3 hereinbeforc_ will not be paid for.
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S, DRAINAGE STRUCTURAL WORKS

51  General
This Chapler covers the following works :

1) Slope protection

2) Foot protection

3) Sluiceway

4) Parapet wall

5) Drainage

6) - Relocation of drainage pipe and canal

The Contractor shall furish all materials, manpower and equipment required for completion of

- the above works until the time specified in thc Contract Agreement and/or the issuance of

Certificate of Satisfaction by the Engineer.

52  Slope Protection

'5.2.1 General

Revetment for this Pro_;ect is typified into twa (2), that is, wet rubble masonry type 'md gab:on type
revetment, as shown on the Drawmgs The wet rubble masonty type of revelment are further
sub-typified into two (2) types, viz, Type [, and Type II. -

All types of the revetments except gabion type are provided with weep holes.

The woriks covered under this Clause comprise of general work items required to be carried out in
connection with excavation; filling/backfilling with approved granular material; piling of all kinds
including timber, concrete and steel sheet piles; gravel beddmg, levelling concrete; concrete slabs
and concrete wall, if any; wet fubble masonry; PVC pipes and geo-textile for weep holes; gablon
etc. for every kind of slope protection work for this Project.

All work shall be done¢ in strict conformily with the Drawings, appli'cabl'e provisions in these
Specifications and as directed by the Engineer.
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5.2.2 EBExccution of work

Prior to construclion of the revetment, the Contractor shall provide cofferings with suitable
-materials such as steel sheet piles, wooden piles with bamboo or wooden panels, sand bags, vinyl
‘sheets, etc., surrounding the foundation of revetments, and sufficient number of dewatering purips
s0 as 10 cnable to perform the foundation work in dry conditions in accordance with the
' réquire_men!s stipulated in Chaplef 1, Temporary Works : Coffering Works, Care of Watr and

jDewatéring Works of these Technical Specifications. The Contractor shall take all suitable
jnwa_s_ufcs to drain out water either by pumping or gravity flow and digging temporary diversion
~ trenches in addition to the cofferings.

(1}  Concrete wall type revetment, if any

Stoped surface of the levee on which concrete revetment is to be constructed shall be formed and
neatly finished to the lines and grades'as shown on the Drawings. Foundation excavations for the

- wall shall be completed between joint to joint. Levelling conerete ten (10) cm thick shall then be

~ placed in the foundations of the wall. The leveling concrete shall be of (ypc

Concrete wall with type 4 concrete shall be constructed on thé levelling concrete placed in the
foundations as shown on the Drawings or as directed by the Engineer, - : '

If a depression is created an the slope of the levee during the above operations, the Contractor shall
backfill it with approved materials as directed by the Engineer. ' ‘

PVC pipes of fifty (50) mm in internal diameter with geo-textile packing at the earth side, as
shown on the Drawings shall be provided at the specifiéd spacing and of the required length as
directed by the Engineer to servc'as weep holes. '

(2) - Wet rubble masonry lype revelment - .

Sloped surface of the levec on which wet rubble masonry revetment is to be constructed shall be
formed and finished neatly to the lines and grades as shown on the Drawings. Wooden piles, ¢
150 to 180 mm and three (3) m long, shall be driven at an interval of 1wo (2) m. Gravel bedding
twenty (20) em thick shall be placed on the finished slope surface. Levelling concrete of ten (10)
em in thickness shall then be placed on the foundation excavated as shown on the Drawings. The
leveling concrete shall be of type 5.
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If a depression is created on the slope of levee, the Contractor shall backfill it with approved
material, The backfilling shall be performed in such a way that the surface of the side slope is
excavated in the shape of a step and all of dust and grass are removed. Approved material is then
spread in horizontal layers with thickness not exceeding twenty (20) cm and sufficiently
compacted by mechanical tamping to the satisfaction of the Engineer.

The rubble stone shall be placed over the foundation concrete by hand and voids between stones
‘shall be filled completely with cement mortar. Thickness of a rubble layer shall vary as shown on

the Drawings. Construction of the wet rubble masonry shall be done in accordance with the

applicable provisions stipulated in Chapter 10, Miscellancous Works.

Foundation concrete of type 4 at the foot of the rubble masonry revetment and partition walt
conctete of type 4 shall be constructed as shown on the Drawings or as directed by the Engineer.

Contraction joints with rubber joint fillers of ten (10) mm in thickness shall be provided at an

" interval of ten (18) m in a longitudinal direction. PVC pipes, fifty (50) mm in internal diameter

with reqmrud Iength of geo- lexule packing at the earth side, shall be prowded in the masonry as

- weep holes in every four (4) m of surface area or as shown on the Drawmgs or as directed by the
: Engmeer ' ' '

Foot of the wet rubble masonry type rcvelmcnt shall be prolecled by gabion matters, 30mx 1.5m
x 0.5 m, with cobblejrubble filling as shown on the Drawings.

- (3) * Gabion revetment

Sloped surface of earth levee on which gabion revetment is to be constructed shall be formed and

“finished neatly to the lines and grades as shown on the Drawings. All depressions created on the

slope shall be backfilled by the Contractor in the approved manner or as directed by the En'ginee_r.
Geo-textile of approved quality shall be faid over the finished slope as shown on the Drawings or
as directed by the anmecn Gabion, three hundred (300) cm long, one hundred and fifty (150) cn’

wide and fifty (50) cm thick s!nll lhen be la:d over the geo -textile previously phced over the slope

Construction of gabion shall be done in accordance with Ihe applicable prowsu)ns stipulated in
Chapter 10, Miscellaneous Works,

Alt earthwork, concrete work, piling work and miscellaneous work related to the construction of
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the reveiment shall be done in accordance with the applicable provisions in Chapter 2, Earthwork,
Chapter 3, Concrete Work, Chapter 4, Piling Work and Chapter 10, Miscellaneous Works,

5.2.3 Measurcment and payment

" Measurement and payment for the construction of slope protection works of the revetments will be
made under the separate work items stated in the Bill of Quantities.

5.3  Foot Protection
:5.3.1_ _.Goneral

" The works covered under this Clause consist of general items required in connection with filling
up with rubble stones, driving of wooden: piles to fix gabion and placing gabion at the foot of
revetment in drainage channels. All works shall be done in strict conformity with the memgs

applicable provisions in these Specifications and instructions given by the Engineer.

5.3.2° Execution of work

Wooden piles of fifteen (15) cm in diameter shall be dnven at the bottom of wet rabble masonry
type revetment into the required depth and at spacing shown on the Drawings or as dirécted by the
Enginecr. Then, the foot of the revetment shall be covered by the rubble stones and gabion
mattress to (he elevation as shown on the memgs The gabion without rubble stone shall be set

in the proper position. ‘The empty gablon shall be filled with rubble stone and fixed with steel wire

net cover in accordance with provisions stipulated in Chapter 10, Miscellaneous Works.
5.3.3 Measurciment and payment

Measurement and payment for the foot protection works will be made under the separate work
items stated in the Bill of Quantities.

54 | Sluiceway
S.4.1 General

The works covered under this Clause consist of the general items in connection with demolishing
~existing shiucture; concrete piling in the foundation of sluiceways; steel sheet piling for cut-off
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walls of sluiceways; constructing sluiceways and revetments; backfilling with selected material;
manufacturing and installing gates including guide frames and hoists, miscellaneons metal work
and wooden stoplogs, etc. for sluiceways to be newly constructed, extended or modified.

All works shall be done before the commencement of embankment of the levee and in strict

- conformity with the Drawings, applicable provisions in these Specifications or instructions given

by the Engineer.
5.4.2 Exccution of work
Prior to the commencement of sliiceway. construction, the Contracior shall confirm their

locations, alignments, lines and elevations as shown on the Drawings by using the nearest BPM,
CP and bench marks of sluiceways, only referving to X and Y coordinates.- After confirming the

“above works, the Contractor shall provide coffering for the area to be occupied by the sluiceways

in accordance with the provisions stipulated in Chapter 1, Temporary Works : Coffering Works,
Care of Water and Dewatering Works, of these Technical Specifications. :

~ After the completion of foundation excavation for sluice\vay$, concrete piling and steel sheet
- piling, if any, shall be made to the lines and elevations as shown on the Drawings according to the
- provisions stipulated in Chapter 4, Piling Works, of these Technical Specifications.

Levelling concrete of type 5 shall be placed under the sluiceways. Concrete type of main body of

shuiceways shall be of type 4, except in blockouts which shall be of type 3. Concreting in the

sluiceways shall be made in conformity with the applicable provisions stipulated in Clnpter 3,
Concrete Works, of these Technical Specifications.

Inlet and outlet chanriels with wet rubble masonry shall be constructed at both ends of sluiceways
in conformity with the requirements stipulated in Clause 5.2 hercinbefore.

The existing drainage facilities shall also be exterided and/or modified at places where lhé levee
construction will be heightened therewith. The’ exlcnswn and/or maodification works shall be
carried out as shown on the Drawmgs or as directed by the Engineer. The Works shall be carried
out’ without disturbing. the present function of the dramagc facilities. Inlcnuplions to the
functioning of the existing €acilities shall be kept to the minimum white carrying oul the extenuon
niodification and/or joining works: The Contractor shall furish his plans for execution of the -
works for approval of the Engineer prior to the commencement of any of his activities for the
works. '
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‘The extension and/or modification works shall be carried out in accordance with the provision of
Chapter 2, Earthwork, Chapter 3, Concrete Work, and Chapter 4, Piling Work, of these Technical
Specifications.

‘The existing sluiceway facilities on the abandoned levee, if any, shall be demolished or left as they
_-are when directed by the Engineer. In case the new levee is to be constructed on the land side of
‘abandoned old levee, the levee and the existing sluiceway facilities shall be demolished. However,

this demolishing shall be done only after the completion of new levee and new sluiceway facilities

énd when directed by the Engineer to do so.

' Drainage channels, drain ditches and cross drains shall be constructed in conformity with the
applicable provisions stipulated in Chapler 2, Earth Work, and Chapter 3, Concrete Work, of these -
Technical Specifications.

Manufaciuring and instatling the gates ncluding guide frames and hoists, steel ladders, wooden
stoplogs, steel access bridge, etc., shall be made in conformity with the reqmremcms stipulated in :
~ Chapter 8, Gates and Related Hydromechanical Equipment, Chapter 9, Other Metal Work, and

- Chapter 10, Mlscellaneous Works, of these Technical Specifications,

5.4.3 Measurement and payment

Measurement and p'lyment for the construction of slulcoways will be made under the sep’trate
work items stated in the Bill of Quantities.

55  Parapet Wall
5.5.1 C]assiﬁcation

The reinforced concrete parapet wall for the drainage channel is classified into the following two
types for this Project :

- Reverse T-type reinforced concrete wall with the hcight of walt ranging from 1.Omto 1.5 m

-+ L-type reinforced concrete wall with the height of wall ranging from 1.81 mto 1.85 m.




5.5.2 Exccution of work

Reinforced concrete for the parapet wall shall be watertight. All reinforced concrete for the
footing shall be placed over a ten (10) cm thick layer of levelling concrete of type 3.

All earthwork required for excavation and backfill, concrete work and piling work shall be made

- in accordance with Chapter 2, Earth Work, Chapter 3, Conm,le Work and Chapter 4, Piling Work

respecnvely of these Technical Specifications.

Before carrying out any excavatton, the Contractor shall take all hecessary precawtions for the

- diversion and care of water in accordance with Chapter I, Temporary Works : Coffering Works,
© Care of Water and Dewatering Works, of these Technical Specifications.

5.5.3 Measurement and payment

Measurement and payment of the parapet wall will be made under the separate work items stated
in the Bill of Quantities. '

5.6 | Drainage

561 General

The work under this Clause consist of the construction of drains with concrete pipes, steel pipes,
plastic pipes, deain ditches and drain pits as a part of the varions permanent structures.

The Contractor shall furnish all materials required for drainage. The pipe to be used for drains shall
be subject to the approval of the Engineer.

Care shall be taken (o avoid clogging drains during the progress of thé work, and if should any

drain become clogged or obstructed from any cause before final acceptance of the Work, it shall be
“cleaned out in a manner approved by the Engincer or replaced by and at the expense of the -

Conlractor. No pipe which has been damaged shall be used for the Work.

- 5.6.2 Drains with concrete pipe, if any

The Contractor shall construct drains with reinforced or plain concrete pipes in the location as
shown on the Drawings or as directed by the Engineer.
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"7 All concrete pipes to be used for drains shall be subject to the approval of the Enginecr and shall be
constructed with closed joints as shown on the Drawings or as directed by the Engincer.

The items of the Bill of Quantities for cross drains with concrete pipe shall be constructed in the
following manner,

Pipe Description : Construction Sequence
600, 800 and 1000 millimeter-diameter reinforced Excavated trench, place rubble
concrete with collar joints, bedding, cover with random
in cross drain for access road. backfill and compaction.

Measurement, for payment, of drains constructed with concrete pipes will be made to the length
along the centerline from end to end of the pipe in place, and no allowance will be made for joints.

Paymcni shall be made at the unit price per linéar meter tendered therefor in the Bill of Qu_émliti_es .
which unit price shall include the cost of fumishing and installing concrete pipe with jointing,
rubble stone and sand bedding, random backfill, compaction and other works required. Provided,

 that payment for trench excavation shall be made separately under the appropriate items in the Bill
of Quantities. : ‘ . ‘

5.6.3 Drains with steel pipe

All steel pipe to be used for drains shall be subject to the Engineer’s appr(')va'l for their quality and
thickness and shall be furinished and installed as shown on the Drawings or as directed by the
Engineer. ' ' ' R '

Pipe shall be placed to the prescribed lines and grades. Joints of pipe shall be connected with
appropriate couplings or connectors lo provide watertight connections or as approved by the
Engincer. 'Drain_s with steel pipe shall be constructed in the following manner; :

Pipe Description . Construction Sequence

75 or 100-millimeter-diameter ~TIastall in concrete, weld head plates
steel pipes; with screen platesand and screen plates.

a head plates, for draining slab in bridge
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Measurement, for payment, of steel pipe of 75 or 100-mm-diameter with or without screen plates
and head plates for draining the deck slab in the bridge will be made a1 the number of set of the
pipe with accessories installed.

Payment shall be made at the unit price per number tendered thereof in the Bill of Quantities,
which unit price shall include all the cost to complete the work. '

5.6.4. Drains with piastic (PVC) pipe, if any

: '_Plaslic pipe to be used for drains shall be fumis}{cd and installed to the prescribed line and grades

as shown on the Drawings or as approved by the Engineer. Drains with plastic pipe shall be

- constructed in the following manner,

‘Pipe Descriptions | Construction Sequence
50-'mil.ii_melér-diameter pléslic pip'e, for weep  Pipe shall be set into the slope surface at
‘holes in concrete walls and wet ubble “least 5 cm deep before placing concrete and
‘masonry wall. ' : o - embedded in concrete wall or wet rubble
o ' | Masonty. o '

‘Measurement, for payment, of drains with plastic pipe will be made for the length of pipes in linear

meter in place.

Paymehl for drains with plastic pipe shall bé made at the unit :pricés per linear meter tendered

 therefor in the Bill of Quantities, which vnit prices shall include the cost of all works and materials |

required.
56.5 Drain ditches and drain pits, if any

The Contractor shali pc_rfcirm excavation, fill or backfill, and concrete work to construct drain

~ ditches and drain pits to the lines, grades and dimensions as shown on the Drawings or as dirécted

by the Engineer.
Drain ditches and drain pits will be made of reinforced concrete or non-reinforced concrete as

shown on the Drawings and the materials used shall confornt (o the requirements of Chapter 3,
Concrete Work. o : :
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Measurement, for payment, of drain ditches will be made for the length in linear meters for the
ditches constructed as shown on the Drawing or as directed by the Engincer. Payment will be made
at the unit prices tendered therefor in the Bill of Quamities, which unit prices shall include the cost
of all work and concrete, formwork, reinforcements and other materials required, Provided, that
payment for trench excavation will be made separately under the appropriate items of the Bill of
Quantitics. : '

Measurement, for payment, of drain pits will be made for the number of each pit actually

" constructed. Payment shall be made at the unit prices per each drain pit tendered in the Bill of

- Quantities, which unit prices shall include the cost of all work, materials, excavation, backfilling
and disposal of excavated material required.

577 Relocation of Drain Ditches and Pipes, if any |

"S.':I.i .General

- The existing drain ditches and pipes shall be relocated at places where the levee construction

intersects therewith. The relocation works including cutling, extension and joining of ditches and
pipes shall be catricd out as shown on the Drawings or as directed by the Engineer.

The relocation works shall be carried out without disturbing the present hydraulic conditions of =
such ditches and. pipes. Interruptions to the functioning of existing works shall be kept to the

minimum while carrying out culting, extension and joining works. The Contractor shall fumish
his plans for execution of the work for approval of the Engineer prior to the commencement of any
of his activities for relocation works. '

The relocation work shall be carrted out in accordance with the provision of Chapter 2, Earthwork
and Chapter 3, Concrete Work, of these Technical Specifications.

512 Moasurcmcnl and payment

Measun,:ncnt and pnmem for the rclOC‘illOﬂ of drain ditches and p]pea, shall be made under
- separate work ncms shted in the B:ll of Qnanuues
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0. CONCRETE BRIDGE WORK

6.1 General

The work specified in this Chapter consists of concrete structures including {oundation, piers,
abutments, revetments, piling; etc., and all other structural portion of the concrete bridge to be
conslrud_ed in reasonably close conformity with the lines, grades and dimensions shown on the
~ Drawings or established by the Engineer. ' '

- Al road and pedestrian bridges shall be constructed of a simple Sllpppned slab type with precast
concrete main girders by means of pre-tension method or in situ concrete slab. ‘After the
installation of all main girders on the substructure at the Site, filling concrete of type 2 shall be
placfcd into the spaces between the adjacent girders and transverse tc'ndons shall be tensioned at the
stress specified by the Engineer. ' ' o

- All concrete bridge works except those specified herein shall be carried out in accordance with the
- applicable provisions stipulated in Chapter 3 , Concrete Work, of these Technical Specifications.

The works include any incidental work called for in these Spe'ciﬁcétions and on the Drawings.
The works will also include the detailed desi gn§ and drawings to be prepared by the Contractor and
their subsequem approv*:l by the Engmeer in accordance with Clause G3.2, Dra\vmgs to' be
Furnished by the Contractor, of Vol I, Part1- Gcneral Specifications,

6.2  Drawings

Based on the Contract Drawings, these Techmical Specifications and site investigations to be
carried out by the Contractor, the Contractor shall review the Contract Drawings, and prepare
detailed drawings for any portion of the structures not indicated on the Contract Drawings.

‘Design of temporary structures necessary for the work shall also be completed by the Contractor.

The Contractor shall submit copies of t'he'detaile.d construction drawings 1o the Engineer for
approval at least thirty {30) days prior to the commencement of work. Any work done prior to the
approval of the construction drawings shall be at the Contractor's risk. When material must be
ordered in advance specific approval of the Engineer of such an action shall be obtained by the
Comtractor prior to placing the order. Construction drawings for concrete structures shalt give full
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dimensions and sizes of all component patts of the structure and details of all miscellaneous work
such as bols, railings, ramps, drains, etc., associated with the bridge work.

The Contractor shall expressly understand that the Engineer's approval of the construction and
working drawings submitted by the Contractor shall not relieve the Contractor from any of his
responsibility for the correctness and accuracy of the whole or any pant of the structure.

- 6._3 Materials

'6.3.1 - General

Unless otherwise specified, materials shall meet the requirements of the following standards of -

their latest editions. The Contractor shall, if required, furnish complete certified mill test reports
showing chemical analysis and physical tests for each heap of steel and for al members. The
Engineer may accept materials with- characteristics which he considers equal or higher in
grade/class to those required. |

- '6.3.2. Steel materials

~(1} - Rolled steel for general structures R - NS G 3101
'(2)  Rolied steel for welded structures . HNSG 306
{3y . High strength bolt sets (set of high' strength hexagonal bolt, ~JISB 1186
hexagonal nut and plain washess for frictional grip joint)

| (4) Sclofhexagonal bolt, hexagonal nmand JISB 1180 and
“plain washers : T NS B 118t
{5) Electrodes _ _
- (a) Covered electrodes for mild steel : NS Z3211
(b) Covered electrodes for high tensile strength steel B NS Z 3212
(6) - Wires and fluxes for arc welding S R
(@) Steel wites and fluxes for submerged arc welding JISZ33n
(b) Steel wires for CO2 gas shiclded arc welding ' JISZ 3312
(7) . Gray iron casting _ . ' - JISG 5501
{8) . Steel bar for concrete reinforcement : '_ JIS G 3112

(9)  Welded stud shear coinector (3SS : Japanese Steel Structures - JSS 8-1977
~ Association Standards)

(10) - Carbon steel pipes for ordinary piping JIS G 3452

(11)  Others: Pertinent and applicable JIS Clause shall be adopted.
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6.3.3 Maierials other than steel mmaterials

N Paint . .
(a) Etching primer - JISK 5633
| | (type - 2)
(b) Red-lead ready mixed paint -~ JISK5622
- . ' (type - 1}
(c) Ready mixed phthalic acid resin paint © JISK 5516
o | ' (type - 2)
(2)  Elastomeric bearing pads | o NS K 6386
| | © €08, C10 and

- S G 4305

(3) . Others . Pertinem and applicable JIS Clause shall be adopted.

- 6.3.4 Concrete materials

Concrete matcnals shall be in accordance with the requirements of Chapter- 3 Concrele Work, of

© these Techmcal Spcmﬁmtlons
64  Consfruction of Sub-structure and Superstruclure . -
~ 64.1 General

 Works under this Clause consist of all works such as, but not limited to, care of water and coffering
~ of foundations, dewatering, excavation, piling work, construciion of bridge piers and abutments

including their foundations and ba'ckfilling of foundation trenches, etc., construction of composite
glrdcr and slab including stagings, scaffolding 'md their removals, RC - box glrder and slab,.

“sidewalk, fumishing and installing bearings, ralhngs for the SIdewalks construction of approach

slab, approach road, asphalt treated pavement and all other works required for completion,
commissioning and maintenance of the Works as specnﬁed in the Contract, these Technical
Specifications or as directed by the Engineer.
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6.4.2 Storage of material

Structural material, either plain or fabricated, shall be stored at the bridge shop yard above the
ground upon platforms, skids, or other supports. It shall be kept free from dint, grease and other
foreign matter, and shall be protected as far as practicable from corrosion and bending.

Proper measures shall be taken so as to prevent materials from mixing with other materials of
different class/grade during fabrication.

-6.4.3 Concrete supply facility
The Contractor shall provide appropriate arrangements for the continuous and uninterrupted
supply of concrete to the works. Contractor shall provide adequate stocks of cement, coarse and
fine aggregates, water, concrete mixing, carrying and placing facilities so as to meet the
requirements of the site. '

6.4.4  Form work

Form work shall be made in conformity with Clause 3.12 of Chapter 3, Concrete Work, of these
Technical Specifications. ' '

All staging and scaffolding required to support the forms shall be designed and constructed to
_provide necessary rigidity to support the load without appréciable deﬂeclion or deformation, All

‘materials used in the construction of the stagings and scaffolding shall be approved by the

Engineer, or conform to the relevant SM or JIS standard.

Detailed design, drawings and deformation calculations for staging and scaffolding shall be
submitted to the Engineer for his approval, but in no casé shall the Contractor be relieved of his
responsibility for the results obtained by use of these plans and proposals. The fime when
formwork should be started is to be decided by the Contractor on his responsibility, and the forms
shall be removed after the concrete strength has reached 270 kg/cm2 for beam and slab.

6.4.5 Placing of roinf_’orcemcnt |
Reinforeing bars shall be in conformity with Clause 3.13 of Chapter 3, Concrete Work, of these

Technical Specifications. Before placing, reinforcing bars shall be examined by the Engineer and
any smearing of the reinforcing bars with mud, oil, rust, etc. shall be removed.
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Re-bar lo re-bar shall be bound rigidly with binding wire and reinforcing bar placing in the form or
above leveling concrete shall be positioned accurately with spacer bars and hanger bars duly
approved by the Engineer. |

6.4.6 Placing of concrete

Concrete shall be placed in the foundations of piers and abutments after dewatering of the same, - |
The Contractor shall provide adequate arrangements for coftering, care of water and d'cwalering
of the foundation pits and trenches for the bridge piers and abutments in accordance with the
requirements of Chapter 1, Temporary Works : Coflcrmg Works, Care of Water and Dcw*alelmg
Works of these Technical Spec;ﬁcanons

" All excavations Sh'il] be adequately protected, if neccssary by strutling, shoring or any other
g approved means.

Congcrete shall be placed within one (1) hour after atjdilion’ of water to the cement and aggregates.
At the construction joints any laitance or loose part of concrete of the old concrete surface shall be
removed complctc]y Just before placing the concrete, construction joints shall be adequately
moistened. While placmg the concrete, special care shall be taken to produce satisfactory bond
with the reinforcement and to avoid formation of honey comb or other such defects in the concrete.

- All other requirements of mixing, placing, vibrating, testing and cnring concrete, ele. shall be in
" accordance with the provisions stipulated .in Chapter 3, Concrete Work, of these Technical
-Spemﬁcallons : P :

6.4.7 Elastomeric (rubber) bearing pads

" ‘The Contractor shall furnish and install all elastomeric bearing pads for bearing the bridge

superstructures in accordance with the requ:remems shown on the Drawmgs Specifications or as
directed by the Engineer. - '

Details of necessary accessories are shown on the Drawings and included anchor bars and caps,
reinforcement, etc. :

Bearing pads shall conform to the following requircments;

TS6-5



Bearing stress : 15-50 kg/em®
Compression strain : 15% max.

Horizontal deformation 1 50% max.

The elastomeric bearing pads shall be approved non-laminated pads cast in moulds under pressure

~and heat. Elastomeric pads shall be bonded to stainless steel plates at the top and bottom sutface.

The variation in thickness of elastomeric bearing pads, measured any two points shall not exceed

- 0.8 mm. the pads'shéll be installed within twelve (12) months of the date of manufacture.

The Contractor shall submit to the Engineer for approval sixty (60) days before use details of the

proposed method of manufacture and test specimens of the elastomeric bearing pads. Pads shall

have the following physical properties :

Hardness, ASTM D1415, 1.R,H.D.

Tensile strength, ASTM D412, minimum

" Elongation at break, minimum percent

Téa_r test, ASTM D624-Die “C”, minimum
Compression set, ASTM D395, 24 + 0 hrs
at 700 C - Method B,-2 under constant
deflection, maximum percent

Low temperature stiffriess, ASTM D1053,
- at -400 C, . |

~Oven aged, 14 days at 700 C, ASTM D573 . _
| 0to+15

-Hardness, point change, maximuin
Tensile strength, % change, maximum
~Elongation at break, % change, maximum
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Ozone resistance, ASTM D1149 no crack
1 p.p.m. ozone in air by volume,
100 hours, 20% strain at 40 +10 C

The Contractor shall store the elastomeric bearing pads in a manner which will prevent
deterioration, as approved by the Engineer.

Bearings shall be rectangular bearing pad set over shoe seat mortar of total thickness twelve (12)

nmm sandwnched with three (3) plates of stainless steel (SUS 304 or better) each of one {I) mm a

thickness and shall be placed in the chrecnon as prescribed on the Drawings or as dlrected by ihc
Engineer.

When they are set on thin pads or cement mortar, the mortar shall be cured aid atlowed to develop
sufficient strength before the beams are erected. '

The bearing pads shaH be maintained in their correct position during the placing of the beams.
After the beams has been completed, each bearing and the area around it shall be left clean.

(1)  Anchor bars

Anchor bars shall be set rigidly and immovably at the prescrlbed posmon designated on the _

Drawings or as directed by the Engmeer

The parl of thc anchor bar which juts out from the bridge seat shnll be proteclcd from concrete or
' other matter adhering to it during the placement of concrete in the bridge seat by sealing with viny!

tape or other suitable means. Before concreting of the end cross beam, anchor bar shalt be swept

‘up to strip-off sealing tape and spiral steel bar and anchor cap shall be set up as directed by the
* Engineer. The anchor cap shall be of approved quality. The space between the anchor shall be

filled up with COITOSion prooﬁng material of approvccl quality. -
(2) Box out of anchor bar

Material for box out for anchor bar shall be spiral steel pipe of grade SR 235 or other appibved :
quality. Diameter of the spiral steel pipe shall be equal to diameter of anchor bar plus ten (10) em
and its length shall be equal to built-in length of the anchor bar plus ten (10) em. The spiral steel
pipe shall be setrigidly and immovably at the prescribed position designated on the Drawings or as
directed by the Engineer. '
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The top end of the spiral sleel pipe shall be covered with a cap to prevent any objectionable
material dropping into it.

The styrol foam which substitutes for the form at the junction of old and new RC beam to maintain
the expansion gap and is also spread over the circumference of elastomeric bearing pad and anchor
bars as shown on the Drawings, shall be removed completely after concrete has hardened.

(3)  Shoe seat

As mentioned under Sub-clause 6.4.7 (1) hereinabove, clastomeric bearing pads shall be set over
shoe seal mortar. .

After completion of the portion of the bridge seat concrete and before hardening of the concrete,
surplus concrete shall be scooped-out to the dimensions shown on the Drawings or as directed by

the Engineer. Shoe seat mortar shall be placed as shown on the D:awmgs after allowing for setting

and curing of the concrete. Shoe seat reinforcement shall be welded in the form of a gratmg and
placed in posmon as shown on the Drawings bcforc pouring the mOi‘l‘H'

6.4.8 "*)xpan'sion defails
Bridge superstructure shall be constructed in accordance with lhé meings these Technical
Specifications or as directed by the Engmecr leaving adequate Space for expansion of the slruclu rat

membeérs of the superstructure. -

"The work shall consist of the supply and installation of the expansion joint of steel plate reinforced
with steel angle or beams. '

Stee! plate to be used for bridge expansion joint shall cont‘orm"tc.) the rcq'uirements of SH 0876_ or
JIS G 3101 and angles to the sequirements of Sit 0163 or JIS G 3192.

The expansion joint of stcel plate will be fabricated in the factory or fabricating yard in the Site.

The size of the lap of the expansion joints shall be compatible with the mean bridge temperature at
the time of installation. This temperature shall be determined in accordance with the Drawings or
a_nangenfents approved by the Engineer.

The position of ‘expansion joint and all anchor bolts cast into concrete shall be accurately
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determined from the template or other materials. During the placing and hardening of concrete or
moitar under expansion joint components, relative movement shall be prevented between them
and support to which they are being fixed.

Angle steel for the edge protection shall be fixed at the prescribed locations rigidly and immovably
as shown on the Drawings or as directed by the Engineer. The intervening space between the |
parapet wall and superstructure and girder to girder shall be packed with elastic material and
backup material of approved quality as shown on the Drawings or as directed by the Engineer.

6.4.9 Pile length and treatment of pile head

All piling work, in general, shall be carried out in accordance with the requirements stipulated in
Chapter 4, Piling Work, of these Technical Specifications. -

(1)  Pile length

Bridge piers and abutments shall have pile foundations made of a group of prestressed concrete

piles. Piles shall be circular in section with diameter of 350 and 400 mm and from 7 m 16 18 m in

length. However, final penetration depth and length of all piles shall be deternined based upon the
results of geotechnical investigations and test piling at site, Pile fength and penetration depth so

~determined shall supersed:c all other requirements precedently set forth on the Drawings and these
* - Technical Specifications. '

(2)  Pilehead treatment

Pile heads shall be embedded in concrete fbolings as shown on the Drawings or as directed by the
Engineer. ' '

After driving is completed, the concrete at the top of the pile shall be cut-off leaving reinforcing
bars exposed for the length required as shown on the Drawings or as directed by the Engineer.

The cut-off length shall be Su_fficient to permit the removal of all damaged portion of concrete in
the pite. Exposed reinforcing bars shall be embedded in pier or abutment foundation raft as shown
on the Drawings oras directed by the Engineer. | | : '
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6.4.10 Handrailing

This work shall consist of furnishing, fabricating and erecting steel pipes fixed with steel or
concrete posts for the bridges, all as indicate on the Drawings and as required by these
Specifications.

Stee} pipe of seventy five (75) mm in diameter shall' conform to the requirements of SI1 0585.
Concrete post, type 2, shall conform to the requirements of Chapter 3. Fomwork and
reinforcement bars shall conform 1o the requirements of Clauses 3.12 and 3.13, respectively.

Steel pipe railing shall be fabricated and erected as indicated on the Drawings and rails shall be
parallel to the grade of the bridge. Post shall be set truly vertical unless othenwise instructed by the
Engineer. Concrete posi shall be carefully constiucted true 0 the line and grade as shown on the
Drawings. _ | '

No construction shall be commenced before inspected and approved by the Engineer, and before
all concrete support and falsework or staging of superstructure have been removed.

6.4.11 Asphalt wearing surface course
" This work shall consist of the construction for one (1) layer of asphalt wearing surface course of
minimum indicated thickness on an approved bridge deck in accordance with these Specifications
and in c()nf_omlily with lines, grade, thickness and typical cross-sections shown on the Dr_awiﬁgs
unless otherwise directed by the Engineer. . '

Material and construction requirements shall conform to Clauses 7.8 and 7.9 respectively.

6.4.12 Sidewalks and drains

“The works under this Clause shall consist of construction of sidewalk covered with bituminous.

surface course including drains fixed with steel pipe of 100 mm in diameter in conformity with
- lines, _grades,'tl_lickness and typical cross section shown on the Drawings. - -

Concrélc, lype 4 shall be used for base concrete of sidewalk and conform to Chapter 3 Aggregates

stuffed into the sidewalks shall be the same material of the base course and conform to Sub-clause
7.7.2. ' '

T56-10



Bituminous surface shall conform to Clauses 7.8 and 7.9, respectively. Steel pipe of 7S mm or100
mm in diameter shali conform to the requirements of Sub-clause 5.6.3. Steel channel and angle, if
required, shall conform to the requirements of SI 0233.

The sidewalk made in concrete shall be mmounted and covered with bituminous surface COUTSE a8
shown on the Drawings and in accordance with Chapters 3 and 7, respectively. Drain pipes casl
into concrete shall be accurately set at the position shown on the Dra\vingé before placing
concrete. Channel or angle stecl and edge steel for sidewalk shall be anchoréd into conerete

rigidly.
6.4.13 Backfilling
Foundaticn pits and trenches shall be backfilled with excavated soil. Where soil parameters such

as anglé_o_f internal friction and unit weight of soil determined from geotechnical investigations at
site are at variance with the design parameters, the Contractor shall check and confirm the safety of -

~ backfill or change the design as instructed by the Engineer.
6.4.14 Rei’clm_ent ':\'vo‘rks :

" Revetment works for bridges shall bé made in accordance with the requirements stipulated in
~ Chapter 5, Drainage Structural Work, of these Technical Specifications. :

6.4.15 Temporary bridge

For temporary bridges across to the drainage channels, the Contractor shalt, before starting work
on the bridge, construct a substilute temporary bridge and approach roads which would be of the
class similar to the existing bridge. The' Contractor shall fumnish for approval to the Engineer, at

“1east thirty (30) days prior to the start of construction activities, his plans for the substitute bridge

including necessary diversion of approach roads, protection works, etc. Approval of the
Contractor's. plans for the substitute bridge, however shall not relicve the Contractor of his
responsibility for the safety and 'approp_ria'lcness of the substitute temporary bridge including its
maintenance till such time the new bridge is opened to the raffic or till the time indicated in the

Contract.
6.4.16 Timbering

Timbering for construction of bridge shall be designed, constructed and maintained by the

TS6-11



Contractor for the toads which will come upon it. The Contractor shall prepare and submit to the
Engineer for approval his plans for timbering and for making changes in the existing structure
necessary for maintaining the traffic.

If bearing capacity of ground over which the timbering is set up is not enough for the loads which
will come upon it, the Contractor shall subinit to the Engineer for approval his alternative plans.

' waever, it inust be ex;ﬁressly understood by the Contractor that approvat of his plans by the
Engineer would not relieve the Conlractor from any of his responsibility for the safety of timbering

- and maintenance of traffic.

-During concrete placing, the Contractor shall post checkmen inside of the timbering who shall
inspect the camber, sinking, etc, of the timbering and report 1o the Engineer.

6.4.17 Drain pipe

Drain pipe shall be fixed with steel plate supporter as shown on the _Dl'a\vings or as directed by the
Engineer. ' R '

- Steel plate supporter shall be fastened with drift bolt or other suitable means to the main girder and

duly approved by the Engineer.

6.4.18 Name plates

The Conteactor shall furnish and install name plates of such form, dimensions, material and design
as shown on the Drawings or as directed by the Engineer. Unless otherwise provided, the Contract

Price for the supersiructure shall include the cost of such name plates.

No permanent plates or marker's other than those shown on the plans or approved by the Engineer
will be permilted on any structure.

6.4.19. Proteclion against scouring

The Contractor shall inspect the condition of the existing bridges and their foundations, channel
bed conditions, water levels, free boards, etc. and report to the Engineer.

Where the conditions are found to be at considerable variance from the design conditions, the
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Contractor shall submit to the Engineer for approval his detailed plans for any additional

protection works envisaged by him.
6.5  Measurement and Payment
6.5.1 General

Measurement, for payment, for the various items of work executed for the construction of concrete
bridges will be made to the actual quantities of the respective works done in linear meters, square

- meters, cubic meters, numbers, pieces, ton or kilogram, etc. so measured as provided in the Bill of

Quantities and duly certified by the Engineer.
Payment for the concrete bridge works shall be made at the unit price per linear meter, square '
meter, cubic meter, number, plece ton or kilogram and/or the lump sum price and to the aclml

volume of work so certified by the Engineer in lhe Bi-Monthly Statement of Account.

6.5.2 - Conerete works, types 1 and 2 for superstructuve

: Measuremem for payment, of concrete works of rectangular beams and slabs will be made as

provided for in Sub-clause 3.14.1 for concrete, Sub-clause 3.14.2 for formworks and Sub-clause
3.14.3 for reinforcing bars, at the unit pr.ccs entered therefor in the Bill of Quaniities.

- The unit prices for the respective works shall include full compensation for furnishing all
" materials, labour and equipment, scaffolding placing in position, concreting and completing all

necessary works for the beams and slabs in accord'mce with the Drawings, these Specifications or
as directed by the Engineer.

Staging, scaf folding and other related temporary works, whenever included as pay item in the Bill
of Quantity, shall be paid for at the unit prices in accordance with the following provisions : this
work shall include fuml’\hmg, mslallmg, mamtammg and removal of any and all stagings and
scaf foldings, necessary for 'u:ccptablc completion of the concrele works. '

6.53 Expansion joint of steel plate

Measurement, for payment, of expansion joint of steel plate will be made in the actual length
measured in term of the linear meters of the expansion joints completed in place in accordance
with the Drawings or as directed by the Engineer. o
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Payment for the expansion joint of steel plate shall be made at the unit price per linear meter stated
in the Bill of Quantities, which the unit price shall constitute full compensation for all chipping for
formation of construction joint with existing concrete and for all labour, equipment, fumishing of
materials including reinforcement bars, concrete, fabricating, trasporting, painling, setting
expansion joints and for other incidental items of the work.

6.54  Elastomceric bearing pads

Measurement, for payment, of furnishing and installing elastomeric bearing pads will be made in
~ the actual leiigth measured in term of the linear meters of the pads in place as shown on the
Drawings or as directed by the Engineer.

Payment for the bearing pads shall be made at the unit price per linear meter tendered therefor in
the Bill Quantities, which the unit price shall constitute full compensation for fumishing,
fabricating, rransponing,' and placing all materials including all labour, tools, equipment and
incidentals: necessary to complete the work, all in accordance with the Drawings and
. Specifications or as directed by the Engineer. ' '

- 0.5.5 Handrailing (Guard pipes)
‘Measurement, for payment, of the handrail (guard pipe) will be made in aciual length ‘measure in
- termss of the linear meters of the handrail (guard pipe) completed in place in accordﬂnce with the
Drawings or as directed by the Engineer.

Paynment for the handrail (guard pipe} shatl be made at the unit price per linear meter tendered
therefor in the Bill of Quantities, which the unit price shall constitute full compensatiori for
furnishing materials, equipment, tools and labour , and forming, concreling and other incidéntal
works, all in accordance with the Drawings and Specifications or as directed by the Engineer.

6.5.6 Asphalt wearing surface cotirse:

Measurement and paymeént for the asphalt wearing surface course for the bridge will be made in
accordance with the provisions stipulated in Sub-clauses 7.8.4 and 7.9.4, respectively.
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6.5.7 Drain pipe

Measurement and payment of the drain pipe for the bridge will be made in accordance with the

pravisions stipulated in Sub-clause 5.6.3.
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7. ROAD WORK

7.1 General

This Chépter covers the construction and maintenance of roadway including control and removal
of walter, excavation and backfill, embankment, concreting, drainage, subbase/base and surface
courses, guardrailing and other incidental work concerning roadways. The Contractor shall
construct all roadways as shown on the Drawings or as directed by the Engineer. In addition, the
Contractor shall be responsible for designing, constdﬁcting and maintainihg various temporary
construction roads as outlined in Clause 7.11. Road works in this Contract consists of the
following items, but not limited to ; ' '

. Construction of temporary haut roads.
- Heightening, maintenance and relocation of the existing public and access roads.
- Construction and maintenance of new inspection roads on approaches to the bridges, new

levee and their ramps along the drainage channels including gravel metaling and/or asphalt
pavement. . | ' :

- Asphalt treated pavement surfacing on concrete slab of bridges.

Location and layout of these roads are shown on the Drawings.

" . The Contractor shall éxecute the above mentioned road works in accordance with the provisions of

this Chapter as well as the other applicable Chapters such as Chapter 2, Earthwork, and Cha'pie:r 3,
Concrete Work, of these Technical Specifications, as shown on the Drawings or as directed by the

Engireer.

The Conlractor shall s{ake out 1hc work and secure lhe Engincer's approval of the siake-out before

- proceedmg with construction. If, in the opinion of the Engineer, any madification of the line or
‘grade is advisable, either before or after stake-out, the Engineer will issue detailed instructions to

the Contractor for such modification and thé Contractor shall révise the- slake out for further
approval. These requirements shall be met without additional payment. Provisions for drainage
shall include the construction of drainage ditches, cross drains and culverts in accordance with the
provisions in Clause §.6.
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‘Sufficient templates and straightedges shall be fumished by the Contractor for use in checking the
finished surface of the pavement structure. These templates and straightedges shall be submitted
to the Engineer for his approval and shall be maintained by the Contractor at all times in a
condition to produce the correct cross-sectional profile. They shall be checked at intervals and, if
necessary, repaired or adjusted as directed by the Engineer. The fumishing and maintenance of the

l'empiates and straightedges will not be paid for directly, but all costs therefor shall be included in |

-the applicable prices tendered in the Bill of Quantities for road construction.

The gradation, moisture” control, density, placing, compaction and “asphalt application
requirements for the embankment, sub-base course, base course and surface course shall be as
- stipulated herein; however, the Engineer reserves the right to adjust these requirements as he
deems best, and in such case no change will be allowed in the unit prices for such work as tendered
in the Bill of Quantities. |

1.2 Coutrol and Removal of Water

Contro! and removal of water during con:slruélion of the inspection roads shall be accomplished in

~ accordance with the stipulations of Chapter | of these Specifications. Paymeat for control and

“removal of water during excavation and embankment work shall not be made separately and shall

be deemed to be included in the appropriate vnit rates or lump sum prices for the respective work
iteris tendered therefor in the Bill of Quantities. ' ' :

7.3 Clearing

The ground over which the road is to be built, to a width of one (I) m outside the tops of all cut
- sections and one (1) m outside the toes of the roadway embankments as the case may be, and .the
ground along the lines of the drain ditches shall be cleared of trees, bush, rubbish and other
'objeclionab'le matter as required. The ground surface under the roadway embankment slmﬁ be
cleared of all stumps, roots, and non-perishable objects except for those which will be 2 minimum
of oné (1) m below subgrade or slope of the embankments. All cleared materiat shall be disposed
of in the same manner as provided for in Chapter 2, or as directed by the Engineer. All timber
cleared in-the -area which may be removed shall remain the property of the Employer, if
marketable. '

~ Measurement, for paymeit, of the clearing work will be made on the basis of actual square meters
of acceptably cleared area within the limits shown on the Drawings or designated for clearing by
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the Engineer. Arcas not shown on the plans or not staked for clearing will not be measured or paid
for. |

Payment for the clearing works shall be made at the unit price per square meter tendered therefor in
the Bill of Quantities. The unit price shall constitute full compensation for the cost of all labour,
tools, equipment and materials including loading, hauling, disposing of cleared material and other
items necessary 1o compleie the work. ' '

7.4  Drainage and Concrete Work

All drainage work for the pemlanent inspection roads such as drain ditches and catch basins,
concrete pipe culveris and cross drains including related concrete headwalls, side walls and
aprons, PVC drain pipe, etc. shall be constructed as shown on the Drﬁwings. The detailed
provisions which pertain to drainage ditches, catch basins, pipe culverts and cross drains head
walls, etc. for the inspection roads mcludmg measurement and payment therefor, are stipulated in
Clause 5.6.

~ The Contractor shall consinitct ditches and culverts as shown on the Drawings. In order to keep
© water away from the embankment, subbase and base courses durmg construction, the Comractor
- shall at all times enisure adequate dm:nagc by scheduling ditch and culvert construction work so

that the drainage is operative before work is begun on the embankment and pavement. The

- Contractor shall clean and trim all such drainage ditches from time to time so that there may be a
free flow of watet throughont the Contract period. Damage to the work due to unfavourable

drainage or through failure to provide adequate drainage will result in an order by the Engineer to

" repair the damage at the Contractor's expense. Payment for the draina e items and related concrete
g p ¥ \ ag _

work will be made at the unit prices tendered therefor in the Bill of Quantities.

7.5  Excavation
7.51 General

Al materials encountered in the road shall be cxcavated to the grades and hnes shown on the
Drawings or as directed by the Lnginccr The detailed provnsmns which pertain to excavation for

the roads, including measurement and payment thereof, are stipulated in Chapter 2. Earthwork.

Subgrade line shall be formed to the correct transverse and longitudinal profiles as required but at
a grade higher than the final grade in order to allow for the effect of compaction.- The material
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shall be compacted with approved rollers and prior to compaction the moisture content shall be
adjusted by watering with sprinkler trucks or other approved methods, or by drying out, as may be
required in order to attain the specified compaction,

7.5.2 - Measurement and payment

Measurement, for payment, for material removed from the excavation for the permanent roads will
* be made to the lines and grades shown on the Drawings or as directed by the Engineer and such
measurement shall be based on the original grouh'd surface before excavation and the actually
excavated surface as approved by the Engineer, in accordance with the provisions stipulated in
Sub-clause 2.4.5. '

Payment for material excavated for the permanent roads will be made at the unit prices per cubic
meter as tendered therefor in the Bill of Quantities, in accordance with the provisions stipulated in
Sub-clause 2.4.5. ' '

" 1.6 Road Embankment
7.6.1 General

The road embankment shall be that part of the work which is prepared for the support of the sub-
base of the pavement structure. : ' '

The embankment for the inspeclion roads shall be constructed at the locations 'a'nd to the lines, -

grades and dimensions as shown on the Drawings or as directed by the Engineer, The earthfill
material for the road embankment shall consist of suitable material excavated from cut sections of
the drainage channels or from any other area as direcied by the Engineer and shall be free from
brush, roots, vcgelation,-lnrgc boulders and other unsnitable material. The material shall not be -
placed in the road embankment until the foundation for it has been suitably prepared and approved
by the Engineer. ' -

After being compacted, the gradation of the embankment material shall conform to the following,
unless otherwise directed by the Engineer. The gradation shall be modified during the course of the

work.

(1) The maximum particle size shall be thirty (30} cm.
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(2)  The material which is in the range between No. 4 (4.76 mm) and thirty (30) cuﬁ shall be less
than fifty (50) percent of the total material. :

(3) The material smaller than No. 200 sieve size shall be more than five (5) percent of the total
material. '

The road embankment shall be generally constructed in accordance with the applicable provisions
supulated in Clauses 2.9 and 2.10 hereinbefore of these Specifications.

" The Contractor shall arrange for the construction of the road embanksent, lhe sub-base course and

the base course in an orderly and systematical manner. The road embankment when prepared
rapidly in relation to the laying of the sub-base course, is liable to deterioration, and in such case
the Conteactor shall, without additional payment, repair, reroll or recompact the road embankment
as may be necessary to restore it to the state specified herein.

7.6.2  Moisture control and density

- Unless otherwise approved or directed b'y' the Engineer, the moisture content of the embankment
- material during and after compactidh shall be within the range from minus four (4) % to plus two
' (2) % of the optimum moisture content, and this moisture content shall be uniform throughout

each layer which is placed.

"'The oplimum moisture content of the embankment material shall be that moisture content which is
required to pfoduce ihe maximum dry density obtained from the compaction test in accordance

with Sub- clause 2.9.7 of Chapter 2 ‘The moisture content and optimum moistare content of the
material placed in the road embankment shall be determined by the Engineer from random

- selected samples. If the moisture content as determined from the samples does not meet the

requirements, the Contractor shall treat the material in such a manner that the moisture content is
brought within the required range, as indicated by a further series of tesis.

It is the Contractor's responsibility to obtain the speciﬁe’d moisture content. for the road
embankment and this shall be accomplished by a method Wthh has been approved by the

Engineer.

Each layer of the embankment shall be compacted to not less than ninety two (92)%  of the
maximum dry density in accordance with ASTM D698, JIS A-1210 or other approved standards.
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- 7.6.3 Placing and compaction

The road embankment shall be buill in approximately horizontal layers carried across the entire
width of the embankment to the required slopes. The depth of each layer before compaction shail
not exceed thirty (30) cm. Each layer shall be compacted to the satisfaction of the Engineer by
incans of vibratory or other approved rollers. The road embankment shall not be widened with
~ loose materials dumped from the top. Any travel of equipment over the road embankment during
~_construction shall be routed so as to obtain maximum consolidation of the embankment.

The Contractor's operations in handling, spreading and compacting the material for the roadway .
embankment shall be such as will result in an acceptable distribution and gradation of the -

- materials throughout the embankment. The density shall be uniform throughout each compacted

tayer. When each layer of the material has been conditioned to have the specified moisture content, -

it shall be compacted with rollers until the dry density throughout the layer is equat to or in excess
‘of the specified dry density. Full details on the type of rollers to be used by the Contractor shall be
submitted to the Lngmeer for approval.

The Ioadmg, opemnon and speed of travel of the rollers shall be such as required to obtain the
' specnﬁed compaction. The 1mmedmlely p;oceedmg and adjacent roller tracks shall be lapped by at
least fll'ly (50) em. If more than one roller is used on any one layer of fill, all rollers so used shall

be of the same type and essentially of the same dimensions. Tractors used for puling rollers shall

have sufficient power to pull the rollers satisfaclorily when the drams are fully loaded.

If, in the opinion of the Engineer, the rolled swiface of a layer of material is too dry or smooth to
bond properly with the layer of material to be placed thereon, it shall be moistened and/or worked
with a harrow, scarifier, or other suitable equipment, in an approved manner to asufficient depth to

provide a satisfactory bonding surface before the next succeeding layer of material is placed. If,in -

the opinion of the Engineer, the rolled surface of a layer of material in place is too wet for proper

compactien of the layer of material to be placed thereon, it shall be removed and dried or be
worked in place with a haitow, 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 placed. No adj justment in the unit price will be made on account of any operation of the
Contractor in regard to work which may be reqmred as dcscnbed in this Sub-clause.

- When the Contractor is reasonably su're that th’e'niecessary number of passes by the roller has been

made to obtain the specified density, he will request that the Engineer make a field density test to
verify as such. This test will be in accordance with JIS A-1214, ASTM D 1556 or other approved
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methods. After the test has been made, the Engineer will infora the Contractor of the results and
if the specified density has been obtained, the Engineer will allow the Conlractor to start placing
and compacting the next layer.

Where embankment material is to be deposited on only one side of the culvert headwalls,
wingwalls, etc., care shall be taken that the area immediately adjacent to the structure is not

compacted to the extent it will cause overturning of or excessive pressure against the structure.

The roadway embankment material shall be placed to the design subgrade line as shown on the

- Drawings and shall be trimmed to a surface tolerance of 3 cm in a 5 m width. Any part of the

subgrade line that has been comptleted shall be protected against drying out and cracking and any
damage resulting from default of the Contractor shall be repaired as directed by the Engineer
without additional payment. '

7.6.4 Measurement and payment

Measurement, for payment, of the road embankment will be made for the material compacted in

-place in the emba_hkment to the lines and grades as shown on the Drawings or as directed by the.

Engineer.

Payment for the road ermbankment shall be made at the unit price per cubic meter tendered therefor

* ‘in the Bill of Quantities, which unit price shall constitute all retated costs of labour; equipment and

material including loading the previously excavated material, hauling, placing, spreading, welting
or drying as required, compacting, levetling and all required testing in accordance with these

‘Specifications.

N Sub-base and Base Courses

7.7.1 Sub-base course

{1}  General
Sub-base course is that poriion of the road which lies between the road embankment and the base

course. Its width shall be as shown on the Drawings or as directed by the Engineer. Thickness of
the sub-base course shall be twenty (20) cm after compaction.
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(2) Inspection, testing and approval of materials

'The Contractor shall submit to the Engineer for his approval at least thirty (30) calendar days prior
to the commencement of the operations of sub-base course a complete statement of the origin and
composition of all aggregates to be used for constructing the sub-base course. All material shall
comply with the requirements of these Specifications.

In order to ascertain the properties of all sub-base course materials, the Contractor shall submit, for
the approval of the Engineer, the result of laboratory tests for all materials intended to be used in
the work at his own expense. The Contractor shall provide and maintain in good order the testing
" ‘laboratory with necessary equipment and apparatus which shall be used by the Contractor's soil
mechanical engineer and shall be available for use by the Engineer or/and inspectors designated by '
- him.

All processed materials shall be subject to the approval of the Engincer before being stored on the
Site or incorporated in the Works and may be mspected by the Engineer al any time during the
- progress of their ploccssmg and use. Quesuomble materials, shall not be unloaded and mixed
with ‘materials previously approved and accepted until approved by the Engineer with their
suitability proven by laborat01y testing. If the grading and quality of the materials delivered to the
Site do not conform to the grading or quality as previousiy inspected or tested, or do not COmply
- with the Specifications, the Engineer reserves the right to reject such materials. | '

(3) Material

All sub-base course material shall be free from lumps of ditt, organic matter, shale or any other
deleterious matter and shall be of such quality that it will bind readily to form a firm ang stable
sub-base course. Aggregate for the sub-base course shall be crushed stone or crushed gravel and
its gradation shall conform to the following requireinents :

JiS Sieve Size (mm) | Perccnngc by Wclght Passing ( 7o)

50 | . 100
25 o 60 - 100
10 o 30 - 100
s 15100
2 W70
04 5 - 40

0074 2- 25
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25
3

(4)  Execution of work

After material for each layer has been placed, the material shall be spread by means of motor
graders or other approved equipment until the mixture is uniform throughout. If the material does
not contain a sufficient quantity of natural cementitious material to bond readily under the action
of the traflic, there shall be added to and incorporated in it a binder consisti'ng' of rock screenings,_ :

-~ or other cementitious material obtained from approved sources. ‘After the binder has been added;

the combined grading of the mixture shall be within the specified gradation. The binder may be

" incorporated in the material at the place where the material is produced or may be incorporated'

uniformly on the sub-base course during the progress of the work and in the amount as directed.

The sub-base course material shall be placed and compacted in layers of such thickness that
specified degrees of compaction can be reached with adequate compaction equipment, and in any

‘case in layers not more than twenty (20) cm thick afler compaction. When more than one layer is

required, each layer shall be shaped and compacted before the succeeding layer is placed.

The placing of material shall begin at the point designated by the Enginecr. Placing shall be from
spreader boxes or from vehicles especiatly cquippc_d‘loldistribute the material in a continuous

"uniform layer. The layer shall be of such size that when spread and compacted, making due

allowance for any blending material that is to be added on the road, the finished layer shall be in

réasonably close conformity to the normal thickness as shown on the Drawings.

When hauling is doné over previously placed materials, hauling equipment shall be dispersed
-uniformly over the entire surface of the previously constructed layer, to minimize rutting or

uneven compaction.

Immediately followmg final spreading and smoolhmg. cach layer shall be compacted to the full

~ width by means of smooth wheel power rollers, pneumatic-tyred rollers or other approved

compaction equipment. Rolling shall progress gradually from the sides to the centre, paralle! to
the centerline of the road, and shall continue until all the surface has been rotled. Any iregularity
or depression that develops shall be corrected by loosening the materials at these places and adding
or removing material until the surface becomes smooth and uniform. At all phccs not accessible
to the roller, the material shall be compacted thorotighly with approved tampers or compactors._
‘The material shall be both blended and rolled until a smooth and even surface has been obtained.

“The sub-base course material shall be compacted to produce at least ninety five (95) percent of the
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maximum dry density through the full depth of each layer.

~ The Engineer will make measurements of test holes at random during progress of the work to
* determine the depth of uncompacted layers required to produce the designated nominal depth of
the sub-base course after compacting to oblain the specified density. Cuiting of the test holes and
refilling with materials properly compacted shall be done by the Contractor under the supervision
of the Engincer at no cxtra cost to the Employer.

';'_.7.2 Base course
(1)  General

" Base course is the portion of the road which lies between the sub-base course and the bituminous
surface course of surface treatment. Its width shall be as shown on the Drawings or as directed by
the Engineer. Thickness of the base course shatl be fifteen (15) cm after compaction.

Requirements of the inspection, testing and approval of the base course malterials shatl be the same
as those stipulated in Sub-clause 7.7.1, Sub-base course.

(2) ‘Material

All aggregate for base course shall consist of clean, tough, durable, 'sha:p-_ahgled fragments free
from any excess of thin or elongated pieces, aid reasonably free from soft, disintegrated or
decomposed stone, dirt or other d_cletcrious mal'icr'._ It shall be crushed rubble stone or crushed
gravel and its gradation shall conforin to the following requiremehts:

JIS Sieve Size (mm) Percentage by Weight Passing (%)
50 S
25 . 65 - 100
o . 35- 65
S . 20- 50
2 RN 10 - 40
04 .- . | 5- 25

0074 . . 2- 15
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{3) Bxecution of work

Where the base ¢ourse to be laid over the sub-base course, the surface of the sub-base course shall
be cleaned from dirt and other objectionable material by using hard wire brushes or as directed by
the Engineer. In general, methods and prov'isions stipulated in Sub-clause 7.7.1, Sub-base course,
shall apply for the base course, except the following: ' '

The base course shall be constructed by means of macadafh method being divided into two (2)
layers, each of seven and half (7.5) cm in thickness after compacllon The maximum lluaness of

~Jayers shall not exceed fifteen (15) em in total after compaclion.

Before final finishing of the base course, the entire surface shall be rolted with a minimum of three
(3) coverages of pneumatic-tyred roliers having a minimum dual whee! load of eight (8) tons and
minimum conlact tyre pressure of seven (7) kg/em? and approved by the Engineer. Any yielding
areas shall be removed, repaired or re-constructed as directed by the Engineer. .

The lolerance m cross-sections and long:tudmal proﬁle shall not be more than ten (10) mm at any
place ona lhree (3) m template.

7.7.3  Measurement and payment

| (1) Sub-base course

Sy

‘Measurement, for payment, of sub-base course will be' made on the basis of the total volume in

place in cubic metres to the lines and thickness as shown on the Drawings or as directed by the

-Engineer.

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 .Quahtilies for sitb-base course and duly
cérliﬁéd by the Engineer in the Bi—Mohthly’ Statement of Account. The unit prices for sub-base
course shall include full compensation for the cost of all labour, tools, equipment and materials
including procuri'ng, pirocessing, loading.,* hauling, uuﬂoading, ‘spreading, mixing -of - binder,
compacting, shaping, cumng of test holes and reﬁng and compacting with approved material,
and finishing the sub- base course material and all other items necessary to comp!ele the works.
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(2} Basc course

" Measurement, for payment, of base course wilt be made on the basis of the total volume in placein
cubic metres to the lines and thickness as shown on the Drawings or as directed by the Engineer.

Paymenl' 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 for base course, and duiy
certified by the Eﬁginecr in the Bi-Monthly Statement of Account. The unit prices for base course

shall include full compensation for the cost of all labour, tools, equipment and materials including
i procuring, processing, loading, hauling, unloading, spreading, compacting, shaping, testing as
directed and finishing the base course and other items necessary to complete the works.

7.8  Tack Ceat

7.8.1 General |

“This work shall consist of fmmshmg and applymg bitunmiinous material to a previously prepared
road bed, in qccord'mcc with these Spemﬁcauons and for the width and area shown on the
Drawings or as directed by the Engmeer.

7.8.2 Matcrial .

Bituminous material for the tack coat shall be. emulsified asphalt conforming to the reqmrements
specified in JISK 2208 or approvcd eqm\"z!em

7.8.3 Execulion of work

Thie Contractor shall submit the list of all the equipment to be used for the work to the Engineer for
approval. The work shall not be proceeded in high winds or rains. The surface to be treated shall
be dry and free from loose dirt and other foreigh substances.

Bifuminous material shall be app1ied by means of a distributor at the rate as directed by the
Engineer, which will usually vary from 0.8 to 1.0 litre per squ'ire meter (Jit/m2) when applled on
base course, and from 0.4 1o 0.6 livm? when applied on concrete slab, at a lcmpenlure between

seventy degrees (70 °C) and eighty degrees (80 °C).

The surface of stiuctures and trees adjacent to the areas being treated shall be protected in such a
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manner as to prevent them from being marred. No bituminous material shall be spattered into side
ditches or drains. '

The surface course shali not be placed over the tack coat until the tack coat has a prOper condition
for that which shall be determined by the Engineer. ' '

Until the surface course is placed, the Contractor shall protect the tack coat from daimage.
7.8.4 Moeasurement and payment
No measurement and no independent payment shall be made under this Clause._ Cost of

preparation of the tack coat shall be included in the unit price of surface course stated in the Bill of
Quantitics. '

~ 7.9  Surface _Coursé

7.9.1 General

The work shall consist of spreading cover aggregate, applying bituminous surface and finishing
with blotter material. Its width shall be as shown on the Drawings or as directed by the Engincer.

. The thickness of surface course shall be f; ive (5) cm after compaclion.
7.9.2 Material

(1) Cover aggregate.

Cover aggrégatef shall consist of clean, tough, durable, sharp-angled fragments, free from any
excess of thin or elongated pieces, and reasonably free from soft, disintegrated or decomposed
stone, dirt or other deletenous matter. It shall consist of ciushed stone or crushed gravel; rock

- sereenings, sand and minera! filler confomnng to the following gradation requirements and shall

be approved by the Engineer : -

Sieve Size (mm) - Percemage by Weight Passmg (%)

25 B 160
19 ' S 90 - 100 -
12.5 ' ' -0 - 30
. 9‘5 0 - 5 -
2.36 0- 2
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(2) Bituminous material

Bituminous material shall be emulsified asphalt conforming to the requirements specified in JISK
2208 or approved equivalent.

= (3) Blotter material

~ Blotter material shall be a clean dry sand or stone screening free from any adhesive or organic
- material. ' ' '

793 Execution of work
(1) Spreading of cover aggregate

This work shall be done after the tack coat on the base course is completcd'. ‘The application of the
aggregate shall proceed immediately after the application of bituminous material commences and
shall be completed within five (5) minutes of lh'c_complélion'of spraying or a period of time as
directed by the Engineer, whichever is shorter. :

The aggregate shall be spread uniformly over the bituminized surface by means of approved
aggregate spreaders at the rate ordered by the Engineer. '

Any of insufficiently covered areas shall be ré-iun by a mechanical spreader or manually as
necessary for giv'ing uniform and complete coverage. Any aggregate spread in excess of the rate
specified or ordered shall be scattered and evenly distributed on the road or otherwise removed and
stock-piled as directed by the Engineer.

Immediately after spreading to the satisfaction of the Engineer, the aggregate shall be rolled with
pneumatic rollers or, if permitted by the Enginger, by steel wheeled rollers, until the aggregate is

firmly embedded in the bituminous material. Where required to ensure even distribution of -

‘aggregate, the surface shall be broom dragged after the initial 'r.olling unless otherwise ‘the drag
broom has any tendency to dislodge aggregate particles embedded in the binder. The Engincer
inagfo_rdcr that drag brooming be deferred or eliminated, and the light hand brooming be
substituted. | | |

Rolling shall be continued, as directed by the Engineer, for as long as it is necessary to ensure
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thorough embedment of aggregate into the binder.

After the binder has hardened and, in the opinion of the Engineer, no more aggregate can be
pressed into it by rolling, any remaining loose particles shall be removed.

{2) Application of bituminous material

Bituminous material shall be applied in uniform distribution to ail swrface. “Application
temperature shall be within the range from one hundred and twenty degrees (120 °C) to one
hundred and fifty degrees (150 °C) and application rate shall be as directed by the Engineer, which
will vary between 0.8 and 1.0 lit./m2, Equrpment to be used shall be subject to the approval of the
Engineer.

The area to be sprayed with bituminous material at any time shall be limited to that which can be
covered with blotter material at the specified rate within five (5) minutes of the time of spraying or
a period of time as directed by the Engineer, whichever is shorter. '

-After each application, the quantity of material sprayed shall be chcéked against the area covered

by dipping the distributor equipment, and any necessary adjusunent shall be nadé to ensure the
specified or insiructed rate of application is maintained in subsequent runs. '

(3) ) .A'pplicaiic'm of blotter material

~Blotter material shall be applied at the rate as directed by the Engineer. - The blotter material shall

be spread from trucks or, if permitted by the Engineer, spread by hand shovels in a manner that
neither wheel nor foot will travel on the uncovered underlying wel bituminous material.

The material shall be applied uniformly at the instructed rate.

7.9.4  Measurement and jmymenl

Measuremeit, for payment, of the suface course including tack coat.will beé made on the basis of
the actually placed area in square metres to the lines, rates of application and thickness as shown
on the Drawings or as directed by the Engineer. Unless otherwise stated, no measurepent shall be -
made for the materials placed outside the limits as shown on the Drawings.

Payment shall be made for the total area in square metres measured as provided above at the
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respective unit prices per square metre stated in the Bill of Quantities for the surface course
inclading tack coat and duly certified by the Engineer in the Bi-Monthly Statement of Account.
The unit prices for surface course inclugding tack coat shail constitute full compensation for the
cost of all labour, tools, equipment and materials including procuring, processing, loading,
hauling, unloading, heating the bituminous material to the required tcmperziture and applying the
same al the prescribed rate of application, spreading, compacting, shaping, tack coating on the
base course in accordance with Sub-clause 7.8.3 hereinbefore, finishing and all other items
- necessary to complete the works.

7.40  Guardrailing

" The Contractor shall famish and install guardrailing, including concrete foundations for the steel

posts, as shown on the Drawings or as directed by the Engineer.

Material to be used for the steel guardrailing shall conform to the requirements of JIS G 3101
(Structural Rolled Stee! for General Use), ASTM A36 70a (Structurai Steel), or equivalent
~standards. Steel pipe used for the posts shall _confo:m to the requirements of JIS G 3452 (Steel
Gas Pipes), ASTM AS53-73 (Welded and Seamless Steel Pipe), or e'quiValcnt_staildards.

~ Materials for concrete shall conform to the requirements of Chapter 3, Concrete Work, of these

Specifications.

“The guardrailing shall be constructed to the lines and grades, and at the locations as shown on

the Drawings. Posts shall be set plumb in the concrete footings. Rail elements shall be erected

- in a manner resulting in a smooth, continuous installation. ~ All bolts, except adjustment bolts,
shall be drawn tight. Bolts shall be of sufficient length to extend beyond the post at least 0.6 cm
but not more than 1.2 cm. Painting of all components of the guardrail which has been erected
shall be made in accordance with Paragraph (10) of Sub-clause 8.1.5 of Chapter 8.

Measurement, for payment, of furnishing and installing the guardrailing and posts will be made
for the length along the centerline of the raiting.

Payment for 0 umishing and installing the guard railing and pos'ls shall be made at the unit price
per linear meter as tendered therefor in the Bill of ‘Quantities, which unit price shall include the
cost of all labour, eqﬁipment and material required for installing the guardrailing and posts
including excavation for post foundations, placing of concrete for post foundations, backfilling
around the posts, painling and other necessary work.
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7.11 Contractor's Temporary Construction Road

The Contractor shall be responsible for designing, constructing and maintaining various
temporary construction roads which he will have to basically usc as "haul roads"” during the time
the Project work is in process. The exact location of these temporary construction roads shall be
determined based on the Contractor’s design and layout drawings as approved by the Engineer. |

“The Contractor's design of his tempoiary? construction roads shall- be based on generally
acceptable standards and shall be submitted to the Engineer for approval at least forty five {45)
days prior to starting the road works. - '

" ‘The method of construction for the Contractor's lemporary construction roads including but not
limited to alignment, excavation, embankment, surfacing (if any), drainage, guardrails, signs,
etc. shall be submitted in writing to the Engineer for apprdva! at teast thity (30) days prior to
starting the construction of such roads. |

“The Contractor shall be responsible to maintain all his lemporary conslmcl:on roads throughout
the time they are in use, to the satisfaction of the Engincer.

~ All costs related to constructing and maintaining the Contractor's various temporary construction '

‘roads shall be deemed to be included in the appropriate unit prices or lump sum prices for the
* applicable work items. | '
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8 GATES AND RELATED HYDROMECHANICAL EQUIPMENT

8.1  General
8.1.1 Scope of works

These Specifications cover the designing, manufacturing, testing before shipment, finishing,
painting, packing, insuring, shipping, delivering to the Site including landing, customs clearance
and inland transport, site storing, distributing to work spot, installation, site teslmg, coopemlmg n:
the commissioning and remedying defects of all the following : '

(1) Steel slide gate consisting of gate leaf, guidé frame and lifting hoist,
(2) Steel flap gate consisting of gate leaf and guide frame, and
{3) Timber stoplog consisting of stoplog leaf and guide frame

All Works shall be in accordance with these Specifications, the accompanying Drawings and Bill
of Quastitics. ' o

- The payment for all the Works covered in ihlb Chapter shall be lmde at’ the prices specu" ied by

Payment Item Numbers in the Bill of Quantities. All the costs and expense for the Works which
are not specxfned by the Payment Item Numbers but required for the satisfactory conmpletion of the

. Works provided in these Spec:ﬁcatlons Drawings and Bill of Quantities shall be deemed to be

included in the prices related in the Bill of Quantities, and no separate payment shall be made for

- such Works.
| 8.1.2 - Standards and design

(1) Standards

Further o the provisions in Clause G6.1 of Vol. I, Part 1 - Genetal Specifications, the following
provisions shall also apply to all equipment, materials and detail$ of installation shall comply wilh
the requirements and the latest revisions of the following Standards and Codes where applicable :

(a) Japanese Industrial Standards (JIS),

(b} International Organization for Standardization (150},
(¢) Indonesia Industrial Standards {SlI), and
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(&) Indonesia National S!_andards {SNb).

Other national or intemational standards may be accepted provided that the requirements therein
are, in the opinion of the Engincer, equivalent to or better than the current issue of the said
“specified Standards.

If the Contract Documents conflict in any way with any or all of the above Standards or Codes, the
Contract Documents shall have precedence and shall govern, only upon confirmation of the
Engineer.

- (2)  Working stresses and dcsign'

The design, dimensions and materials of all parts shall be such that they will not suffer damage
© under the most adverse condmons nor result in deflections and vibrations which might adversely
- affect the operation of the equipment.

Mechanisms shatl be so constructed to avoid sticki11g_ due to rust or corrosion.

All parts which will have to be dismantled or which might have to be dismantled for purpose of
sen-icmg or replacemem shall be hcld on place with anti-corrosive fasteners. '

‘The type, material and size of all fasténers shall be selected to safely with(and the maximum
superimposed load. ' Comiplete information regarding the design assumptions, loading and
~ operating conditions, deflections and unit stresses used in the design shall be provided wilh the
appropriate drawings by the Contractor o the Engincer. o

The Contractor shall be deemed to have examined the Specifications and the Drawings herewith
and to have concurred with the design and layout of the Works, as bc_ing sufficient to ensure
reliability and safety in operation, free from undue stiesses, adequate drainage and other essentials
for a satisfactory working plant of the Il)'drOIIieclraxlical c'quipmem.

It should be noted that the Contract Drawings show only the general type of the equipment and the
governing dimensions and are not intended to define the exact details of the equipment to be
fumished. -~ Any recesses required in this structure for alignment shall be determined by the
Contractor subject to the ap’p'rdvai of the Engineer.
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-(3) Units of measurement

In all correspondence, in all technical schedules and on all drawings, metric units of measurement
shall be employed. On drawings or printed pamphlets where other units have been used, the
equivalent metcic measurement shall be marked in addition. ' ‘

(4) Tropicalization

In choosing materials and their finishes, due regard shall be givén to the humid tropical conditions
under which the equipment will be called upon to work. The Contractor shall submit details of his.
practices which have proven satisfactory and which he recommends for application on the parts of
the hydromechanical equipment which may be affected by the tropical and local conditions. The
material and finishes used shall be approved by the Engineer. ‘

{5 .Change o material or equipment

“The Contractor shall not make any changes to the equipment or in the materials to be incorporated

in the hydromechanical equipment from that specified or implied by these Specifications without
the written approval of the Engineer. Such changes or alterations shall in no way be detrimental to
the interests of the Employer and shall not result in any increase to the Contract Price.

1

8.1.3 Drawings andt documents fo be supplied by the Centractor

Further to the 'prdvis'tons of Chapter _GS, Drawings and Documents, of Vol. 1lI, Part $T- General

- Specifications, the following provisions shall also apply to and have precedence and shall govem.

{1y  Drawings and documents for approval

The Contract award does not imply approval of the Emiployer and the Enginieer on the technical
documentation prepared for and submitted with the Contract Documents.

Before the commencement of mahdfact_uring the equipment, the Cottractor shall submit the
design criteria, calculations, specifications, dimensioned drawings and diagrams showing all
details of the equipment and materials 10 be used to the Engineer for approval and to the Employer

sitnultancously.

'These drawings and documents with stamp of "FFOR APPROVAL" shall be submitted in sufficient
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time allowance to permit corrections and/or modifications to be made, if such are deemed to be
necessary and/or are instructed by the Engineer without delaying the completion of the Works.
The drawings which are required 1o be modified as necessary by the Engineer shall be submitted
for reapproval. The Contractor shall allow a minimum net period of four (4) weeks for such
reviewing after receipt by (he Engineer and another one (1) week for return mail purpose. Claims
or extensions of time will not be permitied on account of the late submission of drawings and
documents being retumed "NOT APPROVED" by the Engineer and resubmission by the
Contractor. ‘ - '

It shall be undersiood that approval of drawings and documents by the Engineer will not exonerate
the Contractor from any of his Habilities under the Contract.

The title of the drawings, the signature of the Contractor's responsible engineer, the date prepared,
the drawing number, eic., shall appear in the bottom right-hand corner of the drawing. The size of
drawing shall be as follows :

Drawing Size (A1) 594 mm x 841 mm
Ledger Size . . (A3) 297 mm x 420 mm
Letter Size (A4} 210 mm x 297 mm

. Blank of 200 mm wide by 100 mm high shall be kept above the title block of all drawings for the
Engineer's comments. _ SRR ‘ :

(2) Forwork dr’a\'}ings {working drawings)
After approval of the drawings and documents by the Engineer, the Contractor shall supply copics
of the approved drawings with stamp of "FOR WORK DRAWING ¥ fo the Employer and the

Engincer. Only "FOR WORK 'DRAWING" can be used for manufacturing and erection purpose.

(3) Final drawings and documents -

After completion of all contracted works, a complete set of the negatives of drawings previously _

- approved and/or modified conchucnlially_ according to the requirements at the Sile are to be
submitied together with bound prints o the Lmployer and the Engineer. Negatives of the drawings
to be submitted to the Employer shall be of "Mylar film" or other approved permanent transparent
materials.
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The reduced size of drawings into A3 size shall be bound in A 4 size covers and be submitted to
the Employer and to the Engineer.

(4} Required numbers of drawings and documents

Numbers of drawings and documents to be submitted to the Employer and the Engincer Sh'ill beas .

follows :

During the Work . ‘To the Employer . To the Engineer
Drawings and documents 1copy - 3 cbpies '
for approval a _ _ -

For-work drawings and o lecopy - 2 copies
documents |

Within thirty (30) days after
receipt of Completion Certificate

Negatives of drawings ' I set 1 set

* Bound prints of drawings, '

Fullsize L dset ONIL
Reduced size : 2sets 2 sets
Bound prints of all inspection 4 sets I set
and test data _ |
Final approvédspcciﬁcations, ‘ 4 sets _ ._1 set

design calculations and
- material lists _
Photographic records of Work 2 sels 1 set

Further copies of particitlar drawings and documents are to be provided at the Contraclor's own
‘expense if so'requesled by the Engineer or_thc Employer.

‘The Contractor shall mdude in his Contract Documents for the cost of all drawmgs operating
instructions and other information to be prowded under this Comract

(5) Target on submission of drawings and documents

(a) Before commencement of erection of related civil structures ;
- General kayout drawings.
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(b}

| ()

Detailed drawing and dala related to civil work such as the drawings showings the
blockouts, foundations of the hoist, loading conditions, size and location of anchor
bars, hooks, holes, etc.

Before commencement of fabrication of hydromechanical equipment;

‘General and shop fabrication drawings, calculation sheet and data,

- Documents for approval specifically stated in these Specifications;

[Erection instructions in Sub-clause 8.1.4 (2), Instructions for erection works, and test
. 'procedure at the shop and at the Site in Sub-clause 8.1.4 (3), Test procedure
instructions : following after approval of drawings for main components of the

Iiydromechanical equipment.

Qualification documents for welder and welding operator's qualification in Sub-

clause 8.1.5 (8), Welding : _bcfom one (1) _mcmh of commencement of fabrication

work.

Painting specifications, color scheme and painting sample in Sub-clause 8.1.5 (10),
Protection, ¢leaning and painting: following after approval of drawings for main
components of the hydromechanical equipment.

Operating and Maintenance Instructions in Sub-clause 8.1.4 (i), Operating and

maintenance instructions, spare paris list in Sub-clause 8.1.8, Spare parts, and

maintenance eguipment and tools list in Sub-clause 8.1.9, Maintenance tools

following after approval of drawings for main components of the hydromechanical
equipment. ‘

8.1.4 Instruction manuals

(1) Operating and maintenance instructions

The Contractor shall subinit to the Engineer the gencral instructions describing the correct manner
of operation and maintenance of all the hydromechanical equipment provided under this Clause

with special references to any recently developed features.

The instruction manual shall be prepared for each item as outlined in Sub-clause 8.1.1, Scope of
works, aird shall be submitted for approval in the same manner as the Drawings. It shall be
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finalized and be submitted as "For Work Drawings" before delivery of the hydromechanical
equipment to the Site. Within one (1) month upon Completion of the Works provided under this
Clause, two (2) copies and one (1) copy shall be submitted to the Employer and the Engineer
accordingly as the "Final Drawings and Document", respectively.

The instruction manual shall include a separable and complete section describing the operating
procedures for the control of the hydromechanical equipment, and shall include easily read
diagrammatic drawings of such operating procedures to facilities understanding of the descriptive

information. -

The instruction manual shall describe and illustrate in detail the method and procedure for -
assembling, adjusting, operating and dismantling of each compenent, system and machine and the
use of equipment and devices necessary for such works. . '

The instruction manual shall describe on the rouline inspection items of each component and
lubrication with recommended frequency of such work, : Possible symptoms which indicate -
unsound condition of each component vs. permissible :criteria thereof and  required

" countenneasures therefor shall also be included in the manual.

The Contractor shall, in preparing the instruction manual, take into account the tack of experience |
and famitiarity of the operating personnel with this type of éguipment.

The manual shall also include a complete list of all drawings prepared for the hydromechanical
equipment in this Clause, the approved painting specifications, the tool list, the spare pats list, the

- pats list for each component of - item of equipment with necessary catalogues, etc. The parts list
- shall include manufacturer's code and serial numbers and ordering instructions. The parts list shall

be detailed for only the equipment supplied and shall not include general reference or description
of similar equipment which is of the same model but different only in detail. The manual shall be
prepared in English language. ' '

(2)  Instructions for erection works

“The Contractor shall submit to the Engineer for approval the instruction manual for the erection

work of the hydromechanical equipment to be executed at the Site.

The instruction manuat shall be submitted for approval in the same manner as the drawings and
three (3) copies shall be submitted to the Employer and to the Engineer as "For Work Drawings"
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before delivery of the hydromechanical equipment to the Site. The Contractor shall ensure that the
erection supervisor has a copy in his office at the Site.

The instruction manual shall describe and illustrate in detail the methods and procedures for
installation of the hydromechanical equipment, the use of the construction facilities and
measureiment devices together with their capacity and required number, field shop to be provided
for the installation work and other necessary explanations on the installation work.

%) Test procedure instructions
The Contractor shall submit to the Engincer for approval, duringlor immediately following the

submission of drawings, the instructional test procedures, describing each test to be performed at
the Contractor's shop and at the Site within the time mentioned in Sub-clause 8.1.3, Drawings and

docaments to be supplied by the Contractor. The test procedures shall define the sequence of the

' tests, the equipment preparation and opcjtation pracedures to be followed and the detailed

- procedures for conducting the tests, tolerances for dimension and/or quality controls and other

necessary items for the tests. The test proéedures shall be separately prep'ircd for the tests to be
- performed at lhe shop and at the Site. These procedures shall be submitted and distributed in the
same manner as the drawmgs

8.1.5° Mecchanical and structural works

(1) General -

All materials shall be new, the best of their respective kinds and of such as are usua! and suitable

for work of like character.

All workmanship shalt be of the highest class throughout the Works to ensure smooth and
vibration free operation under all pos_s'ible operating conditions, and the design, dimensions and
materials of all parts of the hydromechanical equipment shall be such that the stresses to which
they may be subject shall not re nder them liable to dls!omon undue wear, or d'mmge under the
mosl severe condmons encounleud in service.

All parts of the hydromechanical equipment shiall conform to the dimensions shown on and shall
be built in accordance with "For Work Drawings'. ~ All joints, datum surfaces, and matching
components shall be machined and all castings shall be spot faced for nuts. All machined finishes
shall be shown on the Drawings. All screws, bolts, studs and nuts and threads for pipes shalt

TS8-8



conform to the latest standards of the International Organization for Standardization (1S0)
covering these components and shall conform to the standards for metric size. The Contractor
shall use exclusively the standards and size system accepted and incorporated in the Contract.

(2) Castings

All castings weighing 226.8 kg (500 pounds) or more shall have test conpons attached from which ’
test specimens may be prepared. The number, size and location of the test coupons shall be to the
approval of the Engineer. Faulty material or materials found to be inferior to that specified shall be
rejected and removed at once, and shall not be used in any part of the hydfomechanical equipment,

All castings shall be dense, sound and true to pattem, of workmanlike finish and of uniform quality
and condition, free from blowholes, pdrosity‘ hard spois, shrink'\gc cracks or other injurious
defects, and shall be satisfactorily cleaned for their intended purposc All castings shall checked
for defects before final machmmg

. Casting shall not be repaired, plugged, or welded without permission of the Engineer. - Such

permission will be given only when the defects are small and do not adversely affects the strength,
use or machinability of the castings. Excessive segregation of impurities or alloys at critical points

~ in a casting will be cause for its rejection. The largest fillets compantﬂe with the design shall be

incorporated wherever a change in section occurs.
Surfaces whi'ch do not undergo machining and are exposed in the final installation shall be dressed
to prowdc a sat:sfactory appearance so that lhey will not requite sulf'\ce smoothing at S:le prior to

painting. -

(3) - Forgings.

" The ingots from which the forgings are made shall be cast in metal i_nolds. “The workmanship shall

be first-class in every respect and the forgings shall be free from all defects affecting their strength
and durability, including seams, pipes, ﬂaws cracks scates fins, porosny, hard spots, excessive
nonmetallic inclusions and segregation.- '

The largest fillets compalible'with the design shall be incorporated wherever a change in section
occurs. All finished surfaces of forgings shall be smooth and free from tool marks.

The forging shall be clearly stamped with the heat number in such location as to be readily
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observed when the forging is assembled in a complete vnit.

RC

)

Machine work

(@)

(b)

General

All tolerances, allowances and gauges for metal fits between plain cylindrical parts shall
conform to the appropriate standards for the class of fit as shown or otherwise required.
Sufficient machining stock shall be allowed on locating pads to ensure true surfaces of
solid material. Bearing surfaces shall be true and exact to secure full contact. Joumal
and sliding surfaces shall be polished and all surfaces shall be finished with sufficient
smoothness and acwraéy to ensure proper operation when assembled. Parts entering
any machine shall be carefully and accurately machined. All driiled holes for bolts shall
be accurately located and drilled from templates.

Finished surfaces
Surfaces finished shall be -indicated on the Contractor's drawings and shall be in
~accordance with the appropriate sl'md'irds Compliance with specified surface will be
- determined by sense or feel and by visnal inspection of the work compared to standard

' roughness specimens, in accordance wnlh the provisions of the abme stated st'mdards

()

(d)

Unfinistied surfaces . | S
So far as is practicable, all works shall be arranged to obtain proper machining of

adjoining unfinished surfaces. When there is a large discrepancy between adjoi'ning.

unfinished surfaces, they shall be chipped and ground smooth, or machined, to secure
proper alignment.. Unfinished surfaces shall be true to the lines and dimensions shown
on the approved drawings and shall be chipped or ground free of all projections and
rough spots. Depressions or holes not affecting the slrength or usefulness of the parts

-may be filled in an approved manner.

Pins and pan holes

Pin holes shall be bored to gauge, smooth and slralght, and at nghl angles to the

axis of the member.” The boring shall be done after the member is securely fastened in
position. Pins shatl be of hardened and ground steel and positively held in position.

Balancing

All revolving parts shall be truly balanced both statically and dynamically so that when running at
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normal speeds and at any load up to the maximum, there shall be no excessive vibrationdue to lack .
of such balance and the hydromechanical equipment shall operate with the least possible amount
of noise. '

{6) Joints of structural members

The connections betiveen each structural member shall be made by means of bolting or welding

- and designed in such a manner that all forces are transmitted by one of such method of connection

as bolting or welding. No sharing of specific load by two (2) types of connection shall be accepted.

When bearing type bolts are used, they shall be so proportioned that unthreaded part of the bolts |
shall resist the load at the reamed holes of the materials together with washers having aminimum
of five (8) mm in thickness. For all sloping surfaces, beveled washers shall be provxded For hlgh
strength tensile bolt connections, Jock nuts and washers shall be provided. '

All edges of plates to be welded shall have the edge prépare.d by machine or other approved
methods so as to be suitable for the type of weld eimployed. '

(7 Embedded stéel\vorks, opening, etc.

‘The Contractor shall supply and install all anchors, fasteners, embedded steelworks and sleeves
associated with and required for the equipment being provided and installed under this Clause,

except as otherwise provided in the Specifications and Drawings.

“The Contractor shall show the location and full details of all embedded components on his

drawings and shall be responsible for the completeness and accuracy of his drawings.

Any steel work which is to be set into the concrete foundations shall not be painted nor coated

-~ unless otherwise approved.

(8) Welding

. (a). General . : :
All welding shall be done either manual]y by the shle!ded mclall:c are proccss or
automaticatly by the shielded arc or submerged ar¢ method. ' The Contractor shall
develop a welding procedure and the weld sizes and types shall be shown on all
Contractor's drawings where welding is employed.
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(b

All important welds which, in the opinion of the Engincer, may be subject to the full
stress induced in the adjacent plate, or which in the opinion of the Engineer or Inspector,
do not appear to conform to the welding standards, shall be non-destructively tested.

Suitable mettles shall be provided to show the welding current and the arc voltage at all
times during the welding operations. Unless otherwise specifically stated, welded parts

requiring machine finish shall be completely welded before being finished.

All welds shall be usually made continuous and watertight, The minimum throat
dimension of fillet welds shall be four and half (4.5) mm. Plates to be jointed by

‘welding shall be accurately cut to size.

Qualification of welding procedure

" The technique of welding employed, the appearance and q\mlity of the welds made and

©

(d)

the methods used in correcting defective work, shall conform to the requirements in

American Welding Society (AWS) Standard D. 1.1, or othcr standard, as proposed i in the
- Contract Documents: |

Qualification of welders and weldmg operators

- All welders and welding operators assigned to the Works shall have an authonzed

license. The Contractor shall furnish the Enginecr with certified copies of license.

If, in the opinion of the Engincer, the work of any welder at any time appears

questionable, he shall be required to pass the appropriate qualification test. All costs of
such qualification tests shall be borne by the Conltractor.

Welding electrodes : :
The welding _eleclrodes for the mild stee! shall conform to JIS 7 3211 or Z 3212, low
hydrogen type covering or other approved equivalent.

- Stainless type weld metal, where used in the water passages for protection against

pitting, shall be of chromium nickel steel. ‘The welding electrodes for the stainless steel
shall conform to JIS 7 3221, SNI 0049-89-A or other approved equivalent.

The welding electrodes for the copper or copper alloy shall conform to JIS Z 3231 or
other approved equivalent.
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(e) Repair
If the workmanship is not satisfactory to the Engineer, the welding shall be chipped out
to sound metal, tested and repair welded, subject to appraval of the Engineer. The
welding work which contained such defect shall be inspected and tested all along the
line by the same method used first as instructed by the Engineer to his satisfaction.

{9) Lubrication

Provision shall be made for lubricating all bearings ihcluding ball and roller;bearingé, by a

pressure gun system. All lubrication nipples shall be readily accessible.

Where accessibility to a bearing for lubricating purposes is so hard, provision shall be made for
remote lubrication of safe access to the lubrication point. Ball and roller bearmgs shall be packed.
with grease during 1n1llal assenibly. '

Al bearings and gear cases :shall be made grease and oil-tight ﬁnd drip pans shall be provided

where necessary to prevent excess oil or grease dripping (o the floor or deck. The oil and grease’
shall be of a type available in Indonesia as approved by the Engmeer The type avallab!e in

' Indones:a shali be investigated by the Contractor himself.

' (10) ‘Proteclion.cleanirig and paihling _

(a) Genenl _ .
The painting of the h)dromcchameal eqmpmem shall include the preparation of the
metal surfaces, paint application, protection and drying of the paint coating, as well as
the supplying all tools, labors and materials necessary for the entire painting work.

" The finish color of all hydromechanical equipment shall be épp’roved by the Engineer

unider the confirmation of the Employer.. The Contractor shall propose a color scheme

' for the equipment and shall submit color chips or paml samples Color chips shall be

" fncluded with the approved painting SpCCIﬁCﬁIlOIlS for each type of finish. The color of
all undercoats shall match the color of the.ﬁ‘_nish' coat.

The paint shall be a product of reputable manufacturer and shall be delivered in the

manufacturer's seated tins, stored under cover and used within the guaranteed time and
with the method recommended by the manufacturer.
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The Contractor shall prepare and submit the painting specifications for approval of the
Engineer in the manner as stipulated in Sub-clause 8.1.3, Drawings and documents to be
supplied by the Contractor. The painting specifications shall cover paint schedule,
manufacturer’s statement of the physical and performance characteristics for paint
materials to be sclected, and manufacturer's recomimended procedures for the surface

~ preparation, application, handling instructions, equipment, ambient conditions, mixing

instructions, safety and storage instructions, etc. The procedures shall also include any

* special requirements for the field rcpairs'to the damaged coating and for the coating of

field joints.

All parts which will ultimately be buried in concrete shall be cleaned and protected,

" before leaving the manufacturer's shop, by a portland cement wash or other approved

(b)

()

method. Before being installed lhey sha}i be lhoroughly descaled and cleaned of 'ﬂl fust
and adherenl matter. '

Sun"ace preparation

All oil, paraffin, grease and dirt shall be removed from lhe surfaces to bc painted, by |

wiping the surfaces with a clean cloth dipped in mineral solvent. Following solvent

cleaning, all weld spatter, slag, burrs, loose rust and mill scale and other foreign 3

substances shall be removed by shot or grit-blasting to "Sa 2 1/2" of Swedish Standard
SIS 055900 or SSPC-SP10 of Steel Structurés Painting Council Manual Volume 2.
Special attention shall be given to cleaning of comers and con\'ferging' angles. Blast
cleaned surfaces showing plate swface defects such as scabs or sharp gouges shall be
rcp'nred in an approved manner prior 1o painting.

After blast cleaning, the surface shall be dusted off or blown off with compressed air
free of detrimental oil and water.  All surfaces to be painted shall be completely dry,

clean and free from moisture just prior to and during painting. If rust forms or the .
surface becomes contaminated in the mtcrvzﬂ between cleamng and painting, recleaning
to the same dcgn,e shatl bé required. '

App]iml:on procedure .

The application of protective coating shall be camed out at the Contractor's shop
and/or field shop, whenever possible. Painting work at erection site shall be limited to
{oﬁch-up coatings for damaged arcas and coatings for field welding portions or top

* (finish) coating.
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Al paint, when applied, shall provide a satisfactory film and a smooth and even surface.
Paint shall be thoroughly stirred, strained, and kept at the vniform consistency during
application. Paint shall not be applied when the temperature of the metal or surrounding
air is below ten degree (10 °C) and that of the metal is above fifty degree (50 °C), or
when the humidity is above nincty percent (90 %), or when it threatens 1o rain before the
painted coal gets dry. Each coat shall be protected during the initial curing period

- against the possibility of moisture condensation or contamination with foreign matter.

All painting works shall be performed by brushing and/or airless spraying.

When the coating material is applied by spraying, suitable means shall be provided to
prevent segregation during the coating operation.  Free oil and moisture shall be
removed from the air supply lines of all spraying equipment. Each coat shall be uniform
and free from runs, sags and other imperfections. The time betiv_e’en successive coats
shall not be less than the minimum nor more than the maximum recoating time specified

~ by the paint manufacturer.

(d)

‘The paint shall be applied so that the thickness at any point is not less than that

stipulated in the approved painting specifications.

Surfaces not required to be coated, but adjacent to surfaces which are to be cleaned and
coated, shall be adequately protected during cléaning and coating.

Repairs to damaged areas of the coating shall be carried out strictly in accordance with
the approved painting specifications.

Because of the flammable and toxic nature of the coating matertals, the Contractor shall

~ take precautions to eliminate any health or safety hazard that may arise during the

application of the coating. Smoking and welding shali not be altowed within ten (10) m
of the place when painting is in progress. ' ‘

Painting shall be stopped of ¥ sevenly five (75) mm from the edges of interface areas for
high strength friction-grip bolts. Painting over and around such bolts shall be completed

as specified after assembly.

Surfaces not 1o be painted
Bronze, brass, machined parts surfaces of gear teeth, finished ferrous surfaces, surfaces
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in rolling or sliding contact after field assembly shall not be painted. All corrosion-
resisting steel surfaces for bearings and machinery parts shall also not be painted.

On completion of cleaning, the surfaces not to be painted shall be coated with an
approved rust preventive coating material or an adhesive plastic film to protect the
surfaces from minor mechanical damage and corrosion during shipment and storage at
the Site. The coating material shall be stripped off after field erection of equipment.

Unaséembled fittings, pi|1s. bolts and nuts shall be oiled and wrapped with moisture-

©

“resistant paper or protected by other approved means.

Paint schedule

One epoxy resin zine rich primer coat (20 inm) and two or three coats of coal-tar epoxy

resin paint (more than 150 mm per one coat), total dry film thickness of 0.45 - 0.60 mm,
shall be applied to the following items:

' - - All gate leaves

- Exposed surfaces of guide frames below elevation of top of concrete deck

- All parts submerged in water

Al un-finished surfaces of ferrous metal except those specified above shall be so given

®

one zine rich pnmcr coat (20 mm} and four coats of chlorinated rubber paint (lw
undercoats (40 mm x 2 times), one intermediate coat (30 mm) 'md one finish coat (30
mm)) as to have the total dry filn thickness of 0.15 - 0.18 mm.

Commercial equipment other than tliose specified above may be painted in accordance
with the manufacturer's standard practice, subject to approval of the Engineer. .

Inspection .

All painting works shall be mspcctcd by the Contractor hlmself n accord'mce wnh the
approved test procedure prescribed in Sub-clause 8.1.4 (3), Test procedurc, instructions,
subject to approval of the Engincer, | '

Following the visual- inspéclion on surfaces that have been coated, the'dry film
thickness of coating shall be checked at as many spots of the coated area as possible to
prove the thickness overall to be to the specified minimum thickness by the electro-
magnetic thickness meler.

TSS-16



(t1) Mechanical equipment and parts

The mechanical equipment and parts for the hydromechanical equipment shall conform to the

following requirements unless otherwise specifically mentioned :

(a)

Gearing

- All gears shall be machine cut, prefembly by hobbing, from sohd blanks and, wherever
possible, they shall be a forced fit on their shafts. The minimum requirements for
materials are as follows : ' - '

Wheels ' Carbon steel or forged steel
Pinions "1 Carbon steel or forged steel

" Worm wheels . : Carbon steel with bronze rims
Worms - : Carbon steel or forged Steel

: Wherc worm gearmg is used as a first motion drive, it shall be desi gned to have the same
- load as the driving handle so as to prevent undue movcment and to have housing with

- lubrication grease

~ All gear wheels and pinions shall be completely enclosed by steel or other metal guards,

. unless effectively guarded by adjacent stiuctures.

®)

©

Key in gear trains shall be so fitted and secured that they cannot work loose.

Manual operating devices

The manuat 'operatihg devices shall be a grip handle or a crank handle type. ‘The
operation force on the manual operating device shall be less than ten (10) kgf under
nonml design condition. T he diameter of the handle shall be six hundred (600) mm in
maximum which shall be located at '1pproxlmalely ¢ight hundred {800) mm in helght
from the opemhon deck.

Base frames of hoist

The base frame of hoist shall be of cast iron in one piece or welded steel construction.
Necessary anchor bolts and nuts for the base frames shall be supplied by the Contractor.
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(d) Screwed spindles
The screwed spindles having a minimum diameter of forty (40) mm shall be made of
corrosion resisting steel which shall be machine-cut with trapezoid thread at the
necessary length. Lock nuts shall be provided to limit the upper and lower traveling of - |
gate leaf. The spindle joint shall be fixed flange type with bolts, nuts and washers.

(e} Spindle supports
If necessary, the spindle supports for each hoist hyechanism shall be provided at proper
position (s) to avoid the buckling of spindle due to over-lowering force when the gate is
jamined or closed. |

The support shall be removable to permit lifting the gate for maintenance purpose.
- Corrosion resisting steel bolts, nuts and washers shall be used for fixture of the support.

{(f) Mechanical poéitic)n indicators
The mechanical type position indicators shall be mounted on each hoist mechanism, and
shall be of an easily readable dial type to rotate about three hundred (300) degrees for
- full travel. The dial plate shall be of stainless steel or brass with engraved graduation,
and main parta of the indicators shall be made of anti-corrosive m‘ﬂcnals which shall be
“housed in a dust-tight and weather-proof enclosure, The indicators shall be capable of
‘reading accurate vertical height of the equipment opening by five (5.0) c.

8.1.6 Packing, delivery and storage
(1) Packing

Each item shall be packed pr_operly or protected for shipment from the place of manufacturer's
‘shop to the Site. : '

‘Each crate of package shall contain a packing list in a water proof envelope and a copy in triplicate
shall be forwarded to the Engineer prior to delivery.  All items of material shall be clearly marked
for easy identification against the packing list. ' -

All cases, packages, etc., shail be clearly marked on the outside to indicate the total weight, to

- show where the weight is bearing and the comect position of the slings and shall bear an
identification mark relating them to the appropriate shipping documents,
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Cases which cannot be marked as above shalt have metal tags with the necessary marking on them.
The metal tags shall be securely attached to the package with strong steel wire or equivalent.

The Engineer shall reserve the right to inspect the packing before delivery to the Site. The
Contractor shall be entirely responsible for ensuring that the packing is suitable for transit and such
inspection will not relieve the Contractor from responsibility for any loss or damage due to faully
packing.

All packing materials shall remain the property of the Contractor and shall be removed from the

Site at the earliest opportunity and be disposed at the places/arcas which will be itisl:j.lcledby the

Engincer.

The sluppmg mark shall consist of the followmg information in sequence and in frame
commensurate with the size of container : '

(a) Consignee
(b) Contract No.
“{c) Port of destinaticn
(d) Ikem No., if applicable,
- package No. in sequence,

and quantity per package
{e) . Description of contents -

(D) Netand gross weight,

~‘cubic measurement "

“{2) Delivery

The Contractor shall deliver all hydromechanical equipment including Construction Plant and
Equipment provided under this Clause to the Site in adeqnate time for its prqnmuon and erection
accordmg 1o the constmcuon schedule.

Notification of such delivery shall be given to the Employer and to the Engineer in wriling not later
than thirty (30) days prior to the actual shipping date for 'any equipment to be shipped. Each
notification shall include a complete shipping list of the contenis of each package 1o be delivered
and shall indicate the expected date of delivery and the serial number for each component to be
used for identification and copies of the insurance policy arranged for it.
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The Contractor shall be responsible for the reception at the Site of all deliveries for the purpose of
the Contract.

‘The Contractor shall at his responsibility inspect the cargoes at the Site upon atrival of the cargoes
and shall report in writing the particulars, quantities, conditions, damages, if any, of the cargoes to
the Employer and to the Engineer within three (3) days after amrival.

(3) Storage at site

“The Contractor shall be responsible for all routine maintenance, i.e., lubricating, inspection and
adjusting of all hydromechanical equipment, until the issuance of the Certificate of Satisfaction.

~ The Confractor shall arrange at his own expense for covered storage or other protection of all

materials and equipment against corrosion and mechanical dantage. Any corrosion or damage that
may oceur Lo any item of the hydromechanical equipment shali be made good before that item is to
be installed. '

The Contractor shall provide all drainage and weather protection for. storage of t}_ie
‘hydromechantcal equipment to neet the requirements of the Engineer.

The minimum requirement is that all items shall rest on wooden blocks which elevates the base at

least one hundred and fifty(150) mm above floor or ground level. No item shall be rested on the .

floor or grotind directly.

Weatherproof items and structural steel members niay be stored in the open, but in all instances
shall be protected to the Engineer's approval. ‘The Contractor shall be responsible for the adequacy
of all protection,

8.1.7 'Tests and inspection

(1) General

During the manufacturing, the construction and after the installation work of each item of the
hydromechanical equipme.m_ in this Clause, the Contractor shall perform the tests as described in

the test procedures to establish the accuracy of assembly and to prove the adequacy of the materials
and workmanship. '
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The Contractor shall give the Engineer written notice of the date of the tests not less than twenly
one (21) days in advance. '

The Contractor shall provide all manpower, tools, meters, materials, etc., necessary to conduct the |
tests and shall be fully responsible for the tests.

Any defect observed during the tests shall be repaired and improved by the Contractor and be
tested until it fulfills the Specifications. No part of the hydromechanical equipment shall be '
considered acceptable until it has successfully complied with the Specifications.

(2)  Material inspection and test

Materials, parts and assemblies thereof, entering into the hydromechanical equipment shall be
tested, unless otherwise directed, according to the best commercial method for the patticular type

- and class of work When the manufacturer desires to use stock material not manufactured

specifically for the equipment fumished, satisfactory evidence that such material conforms to the
requirements herein stated, shall be furnished, in which case tests on these materials may be
waived. Certified mill test reports of plates and sections will be accepiable.

Witness tests zmd mspccilon of material may be made at the place of manuﬁclure by the Inspector
appointed by the Engineer, unless otherwise s;pec:ﬁed Such witnessing and inspecting will be
conducted so as to interfere as little as possible with manufacturing operation. The Contractor
shali however, comply with any reasonable request made by the lnspeclor concemmg the method

‘of test or con‘ccuon of defecuvc workmanshlp

The Contractor shall umish, free of charge, all test pieces, blankels, etc., cut and machined to the
sizes, shapes and dimensions as dirccted by the Engineer. ‘The testing of the specimen shall be
carried out by the Contractor at his own cost and expense, and shall be performed in accordance
with the approved test proécdure instructions.. - '

Test plcces Wthh répresent !‘bjCL ted malena! shall be preserved and bccome the property of the
Employer. '

Waiving of inspeclidh by the Engineer/ Inspéc'tor'sha'H not cxo’nérat_e the Contractor from any of his
responstbility for supplying material and workmanship acceptable to the Engineer.
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"~ (3) Tests at manufacturer's shop

All items of equipment shall be assembled in the shop prior to shipment and tests shall be
performed by the Contractor as may be required to demonstrate to the satisfaction of the Engineer
the adequacy of the equipmcﬁt and its component parts. All tests should be simulated to normal
operating conditions as closely as possible. All dismantled parts shall be properly matchmarked to
ensure correct assembly at the Site.

~Tests at manufacturer's shop shall be performmed in accordance with requirements of the
© appropriate pmagraph of the cqmpment in the Specifications and approved test procedure
instructions. '

(4 Tests at site

The Conilracto'r shall take out the equ ipment from their packing and shall inspect the equipment for

damage. The Contractor shall repair or rep]ace any dalmged pomon of the equipment, subject to

the approval of the Engineer.

During the construction and after the-instatlation of each item of equipment, leslé shall be
performed, as specified in the Specifications, to establish the accuracy of the assembly and to
prove the adequacy of the eqmpmcnt ang the workmanship. All tests shall be made upon approval
of the Engineer. '

(5} ‘Tests on completion

After any section or the whole of hydromechanical equipment under this Clause has been fully
installed, adjusted, tested and ‘approved and parts under other Clauses for operating the
h}’dromechanical-equipment are fully installed, the Contractor shall conduct the Tests on
Completion in presence of the Employer and the  Engineer to demonstrate that the
hydromechanical equipment has been correctly instatled, all necessary adjustment and setting
made, and is free from vibration and le‘al_-c':ige under. load, and meets the Specifications in all
respects. o S

(6)  Test and inspection repoits

Unless otherwise specified, the Contractor shall submit 10 the Engineer all test and inspection
reports in accordance with following manner :
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Place of test or_inspection Number of reports Submilting tine
Manufacturer's shop 5 Before application for shipment
Site 5 : Within 14 days after the test

8.1.8 Sparc parts

“The Contractor shall fumish the following spare parts:

) Ten ercent (10 %) of connection and fixing bolts, nuts and washers count fractions as a
A P , g

- “whole number)

" (2) -~ Two hundred percent (200 %) of each size and type of grease mpples and caps

(3) Any other recommendable spare parts

~ Any spare part supplied shall be packed or treated in such a manner as o bc suitably stored in lhe

climate at the Site for a period of not less than two (2) years, and each part shall be clearly marked
with its description and purpose on the ou_tssde of the packing.

| Spare parts so provxded shall be delivered into such stores as may be designated by the Fmployer

and - delivery will not be deemed to be complctc until the packages have been openéd by the
Contractor, their contents chccked by a representative of the Employer and the articles reprolected
and repacked by the Contractor to the satisfaction of the Employer, or assembled into units at the
Employer's opuon

8.1.9 Maintenance tools

The Contractor shall furnish otie (1) lot of maintenance tools sufficient for the proper maintenance

-of all the hydromechamcai equipment provided under the Specmcauons The maintenance

eqmpmenl and tools shalt mclude but shall not be lmuted to

(I) One (l) Iot of tools for genera! use such as wrench sets, iron level, cutting pliers, screw

drivers, wire brushes hamners, vices, Jacks files, saws and oil 'md g:easc guns,

(2) One (1) set of spindle joim;ﬂang'c holding jig to support any size of slide gate using wire
ropes and chain blocks of item (3) hereunder, '
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(3)

(4

(S

Two (2) sets of 1-ton chain block, each two (2) sets of wire rope having 2m, 3 m and 4 m
length and having circle end and six (6) shackles,

- One (1) lot of measuring instraments such as calipers, steel rule and thickness gauge, and
Any other recommendable equipment and tools.

“The maintenance equipment and tools shall be delivered with the hydromechanical equipment, in

lockable cabinet(s) fitted internally so that the tools may be safely stored in an orderly manner.

8.1.10 Procedure of payment

All payment for the hydromechanical equipment priced in the Bill of Quantities shall be
incorporated to the statement of bi-monthly payment stiputated in Clause 60.(5), Monthly
Statement of Account, of Vol. If : General and Special Conditions of Contract, and made in the

following manner. Provided always that the payment of the hydromechanical equipment shall also
be subjected to the deduct:on of the’ Advance Payment and the rules stipulated in Clause 60. (5),

_ Momhly Staiement of Account, of Vol. Il : General and Special Conditions of Contract.

: (1)

The foreign currenéy portion of the hydromechanical equipment to be imported payable
u pon respective shipmeiit against the p!’tSC!‘ltﬁilOll of the shlppmg documents snpulated b)
iirevocable at Site Letter of Crc,du

The shipping documéms shall consist of the following documents :

- Inspection Certificate issued by the Engmcer

- Manufacturer's Certificate &

- Inspection Cenrtificate issuel by S.G.S. (Socmtc General dé Surveillance S.A. )

: Clean on board ocean vessel bill of lading or charter party bill of Jading

- Contracior's detailed invoice showing commoclny descnpllon quantity, unit
price, total price and basis of delivery '

- Packmg list and weight ccmﬁca!c_ :

- Insurance policy

* The foreign currency porlion’i for local products is payablc upon respeclive ex-go factory

documents plus insurance of inland transportation through inspection certificate for payment §,

_ 1ssued by the Engincer.
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Remaining of the foreign currency portion shall be paid to the Contractor in the form of bi-
monthly progress payment, by bi-monthly progress rate certified by the Engincer. The bi-
monthly progress rate of each item should be caleulated in breakdown of working items of
which the Contractor quotes himself with weight component.

(2) The local currency portion shali be paid to the Contrzict(nf in"thc form of bi-monthly payment,
by bi-monthly progress rate certificd by the Engineer. ' '

(3) Measurement and payment shall be made in accordance with the Sub-_clmﬁes’ .8.3.10, 8.4.9
- and 8.5.10 hereinafter. :

8.2 B Design Criteria and Particulars

8.2.1 Désign loads

(1)~ General

" The equipment shall be designed with the worst combination of the acting loads.

The loads specified herein shall be considered as minimum requirements and the Contractor shall
use additional loads and combination thereof which the Contractor considérs to be applicable and

necessary,

 (2) Gaté leaf and stoplog

~(a) Hydrostatic load -
Hydrostatic load shall be ‘of the water head difference between upstream and
downstream sides of the gate and stoplog.

| (bl)' Dead weight
* Reaction due to self weight.

(c) Operating load _ '
Operating load shall conform to the equipment load specified in paragraph (4), Hoist. -

(d) Al loads imposed during operating the stoplog duc 1o the overload hoist or stoplog
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jammed conditions. _
55

Trashrack (Not Applicable)

| (a) Hydrostatic load

Hydrostatic load ‘shall be of the water head difference between upstream and
downstream sides of the trashrack.

. (b) Dead weight

Hoist

The hoist shall be designed taking into account of the following loads :

)

(S

(a) Dead weight of the gate leaf. Such connecting devices with the hoist as spindle, etc., -
shall be included into the dead weight of the gate. '

(b) Friction force dug to sliding parts
(c) Friction force due to seal rubbers
(d) Buoyancy

(e) All loads imposed during raising the gate due to the overload hoist or gate jammed

condition

Mesh cover for open culvert of Saluran Cengkareng drainage channel
(Not Applicable) -

(a) Trash load 110 kglfm2
.(b) Dead wcight of the mesh panel
Other éqﬁipmeiu '

(a) Plalfohn, ete. ' | ' §;
Crowded load : 500 keffm?2
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(b) Handrail
Horizontal toad . : 30 kgf

8.2.2 Decsign stresses
(1) - Design stresses for gates and other steel structures
.. - (a)y Structural steel members

- The allowable stresses for normal loading condition of structural steel members with a
- thickness of forty (40) mm or less shall be as shown in the following table :

“Kinds of Stresses S$ 400 or Equivalent (thickness <40 mm)
' SM 400
_ b © Axial tensile stress o 1,200 kgf/em?
g;- ' - (per net sectional area)
. 2) | Axidl coﬁmpressive stress _ - On céndiiibh of (1) £ 20, |
' (per gross sectional area) ' - 1,200 kef/ em?
Compressive members On condition of 20 < (1/r) < 93

1,200-7.5¢(1r)-20} kgf/ em?
On condition 'of_93 < (n),

10,000,000/ {6,700 + (1/r )2 } kgff cm?

where, | : buckling length of member (cm) .
r @ radius of gyration of sectional area of member (cm)

Compressive splice member ‘ } 1,200 kef/ cm?
3)  Bending tensile swwess . 1200 kel cem?
{per gross sectional area) ' '
E 4) Bending compressive stress On condition of (}/b) < (9/K)
{per gross sectional area) 1,200 kgff ¢cin?
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5)

6)

7)

Compressive members On condition of (9/K) < (1/b) < 30
1,200 11 (K . 1/b - 9) keff cm?

where. 1 : distance between fixed point of compressive flange (cm)
b 1 width of compressive flange (cm)
K . : Squ. Root {3 + (Aw/2A¢)}
- Aw : sectional area of web plate (cm?)
‘Ac : sectional area of compressive flange (cm?)
- Incase of (Aw/Ac) < 2, K is taken as 2

©On condition that compressive © 1,200 kgf/ cm?

~ flange is directly fixed to
- skin plate, ¢te.

- Shearing stress 700 kgf/ cm?

{per gross scctional area)

In case the thickness exceeds forty (40) mm, the allowable stresses for normal loading
condition of the slmclural steel mcmbers sha!l be 0. 92 times that of lhe a}lowable Siress as

meniioned above

Combined s!réss resulting - 1,800 kgfl cm?

* from combination of biaxial

or triaxial principal stress

Stress in lhe bar elements of trashrack shall not excccd the following crmcal stress.

Fer = 0.6, fy X (1 23 - 00]‘)3Ul)

where, o :
for. : critical allowable stress (kg/em?)
fy . yield stress of the material (kg/em?)

L : Haterally unsupported lenglh of bar elements (cm), but L. S?Ot L.
t thickness of the bar elements (cm), decreased a corrosion

allowances as specified.
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Notes:

(a)

Bj 44 (SNI 0722-89-A) is equivalent to §S 400 (IS G 3101).

(b) The allowable stresses in casc of overloading condition and/or the combined stresses

(c)

resulting from combination of biaxial or triaxial principal stresses may be increased by fifty
percent (S0 %) than those for normal loading condition. In no case, however, shall any
stress exceed ninely pcrccnl' (90 %} of the yield point strerigth and/or minimum elastic limit
of the steel material used. o

The combined stress shall be calculated by the following formula as developcd by Mises,
Hencky and Hubber : '

fg = Squ.Root { fx2+ fy’ - fx ¥ fy + 3 fq? }

Where,

- fgeor o Combined stress (l\gflcm )
X Direct stress (tens:on is consxdered as pos:tlve) (kgffcm )
fy ‘Direct stress acling perpendicular to axis of fx (tension is considered
_ as positive) (kgffem 7y
fg : . Shearing stress (kgfrem?)

When steel niaterial other than those inent_ioncd in the table is used, its allowable tensile

 stress for normal loading condition shall not exceed fifty percent (50 %) of the yield point

‘strength of the steel material used.

All other allowable stresses shall be computed in proportion to the allowable stresses given
in'the table based on the yield point and/or ultimate strength of steel material used

- whichever is the least.

2y

Mﬁchinc parts of Hoisling cquipment

AN mechanical parls of the equipment subjected to normal or rated capacily loading condition

shall be designed with the following factors of safcly (FS) against the ultimate strength of the steel

material used :
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Material FS for FS for FS for
Tensile Stress  Compressive Stress  Shearing Stress

Rolled steel for general

or welded structure 5 8.7
Carbon steel forgings 5 8.7
Carbon steel for machine

- structural use 5 8.7

- Corrosion-resisting steel 35 8.7

- Carbon steel castings 5 8.7
Gray iron casting 10 3.5 i0
Bronze casting | 8 g HY

{(3) ° Concrete

The allowable concrele bearing and shearing stresses shall not exceed 60 kgf/cmz and 3.6 kgff cm?
respectively. ' ' o

8.2.3 Design particulars
{1y ~ Minimum thickness

The thickness of all structural members shall not be less than six (6.0) mm, except those of the
following parts or part as approved by the Engineer : B

Parts B : ‘ Min. thickness {mm)
- Skinplate of gates . 6.0

- Corrosion resisting steel plate for

sealing plates : - - 0.0
- Steed sections -~ ' ' 5.0
- Barelement - : 6.0

(2)  Critical slenderness ratio

The critical slenderness ratio for major compressive members shall be less than 120, and 150 for
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secondary members. The said ratio in case of tension members shall be read as 200 and 2490,
respectively.

{3) Maximum deflection

The maximum deflection of each horizontal main beam member shall be less than the following
value at full {oad: '

Equipment . * Max. deflection

“Slide gate : - 1/800 of supporting span

Flap gate o ' 1/800 of supporting span

(4 Corrosion allowance

The corrosion allowance shall be the following value to the water contact face members of gates:

Equipment - Cotrosion allowance

Slide gate 0.5 mm

Flapgate - 1L.Omm

(5) Coefficient of friction

For the purpose of designing the equipment, the coefficient of friction shall not be less than the

~following values:

Ki'nds of Friction Force : . Frictional Coefficient

- Sliding friction forb'c of bearing plalc : ' 0.4
- Sliding friction force of seal rubber '
~(Against stainless steel plaic)

C* Dry condition o 2
 * Welted condition SR 07

- Sliding friction force of sedimentary silt : 04
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(6) Rubber scals

Seals shall be designed and mounted in such a manner that they are adjustable, water tight and
shall be readily removed aund replaced. Seals shall be molded. Extruded seals shall not be
permitted. Where seals are installed curved, they shall be clamped in a jig which will form them to

- the proper radius before the holes are laid out and drilled, and the ends trimmed. Holes in related
parls of the seal assemblies shall be carefully drilled, using a template, to ensure proper matching
when the scal units are asscmblcd.

* All adjusting screws, bolts and washers for securing the seals and seal assembly in place shall be of
corrosion resisting steel. ' '

Seals shall be made of natural or synthetic rubber suitable for the temperature ranges and
conditions at the Site and shall be of a material that has proven successful in similar applications.

~The seal materials shall have the following physical properties as determined by tests made in
accordance with the relevant standards:

Property o _ Limits -

- “Tensile sirength : 210 kgflem? minimum
- Ultimate elongation : 450 % minimum |
- Dwometer hardness 601070
(shore, type A) _
- Speéiﬁc gravity '- 1.1t 1.3
 Water absorption _ © 5 % maximum by weight
- {70 °C for 48 hours) _ '
- Compression set - 30 % maximum

(as a percent of total original deflection) : _
- Tensile strength afler oxygen : 80% m_i‘nimum of tensile strength before aging |
" bomb aging for 48 hours at 70 °C - '
- Adhesion of metal insert to rubber _
* Sheared test _ o - 16 kgff em? -
* Tension test | _ : ': | 2kef/ cm?
(90 degree io axis) ' | '

The gate seal shall be spliced at the comers by shop vulcanizing to provide a single continuous
- seal. The tensile strength of all shop splices shall not be less than fifty percent (50 %) of the tensile
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strength of unspliced material,

(7 - Materials

The materials used in structures of the steel gate shall be new and of high quality, scleétcd
particularly to meet the dutics required for the proper operation of the gate, and indicated fully in
the Contractor's detailed drawings for approval. : '

The materials shall meet with the requirements mentioned in the latest issue of the following
standards, and in accordance with thosé as listed below or equivalent and/or betler in quality or as
approved in advance by the Engincer, unless otherwise specified: '

'(a) Steel plates, bérs, etc.
- Stee! plates for structural - 11S G3106 SM400B, IS G3101 SS

- main parts of the equipment, 400, SNI 0552-89-A or equivalent
except for rolled steel shapes :

§,‘ | - < Steel plates for general - - JIS G 3101, $S400, SNI 0.5'52-89-!\'
structures or-equivalent or equ tvalent
- - Rolled steel shapes JIS G 3192, SN10945-89-A

- or equivalent
- Expanded metals ' JIS G 3351 or equivalent

- Stéel bolts, nuts and washers ~ JIS B 1180, B 1181 and B 12506,
- SNI0541-89-A or equivalent

X High‘-slrengl'h steel hexagon JIS B 1186, SNI0541-89-A or cquivalent
bolts, hexagon nuts and ' : :
- plain washers

- Spring lock washers JIS B 1251, SNI0571-89-A or equivalent
E - Corrosion-resisting steel JISG 4304, G 4305 ,G 4306 and
plates and bars, elc. G 4307 or equivalent
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(®)

(c)

(d)

8.3

- Corrosion-resisting clad
. steel plates

Castings

~ - [ron castings

- Steel castings

- Bigh tensile strength carbon
stee castings and low alloy
steel castings

- Bronze castings

- Phosphor bronze caslings

Forgings

- Carbon steel Torgings

Wire ropes

JIS G 3601 or equivalent

JIS G 5501, FC 200, SN10813-89-A
or equivalent

JIS G 5101, SC 410, SN1 1812-90-A

{to be fully annealed) or equivalent

JISG 5111, SCMn Cr3B or

_equivalent

S H 5111 or equivalent

JIS H 5113 or equivalent L : §

© JIS G 3201, SF 490 A, SNI 1855-90-A

or equivalent

JIS G 3525, Grade G(galvanized),
SNI0076-87-A or equivalent

Stide Gate and Hoist of Each Drainage Channel

8.3.1. General

The following number of vertical lift, steel made shide gate with guide frame, manual spindle hoist

and appurtenant’ parts complete with necéssary accessories shall be designed, supplied and

installed at each drainage channel by the Contractor. The drainage channel gate works are as

- follows:

3 ¢
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No. Dimension

Clear Clear GateType Q’ty Design Operation Water
Span - Height Head Head Difference
(m) (m) (m) - (m)

. 08 x 08 Slidegate 4 2.387 1.0

2. 10 x 10 Slidegae 3 2835 1.0

3. L1 x Ll Slide gate 1 2.644 L0

The drainage channel gates shall be used to ctose off the fespec;ivé culvert section during flood.
The.gencra! arrangement of the typical gate shall be shown on the Drawings enclosed in Vol. 1V -
Drawings, and the details of gates and guide frames shall also be as shown on the Drawings
enclosed in Vol. IV - Dra\villgs, of the Contract Documents.

" The general data for the design of the slide gate are given in Sub-clause 8.3.3, Design dala,

hereinafter and these data shall remain fixed and shall rot be altered.

- The Contractor shall exercise special care in the design and fabrication of the gate to dvoid

vibration during any operating condition and water leakage under the fully closed condition.
8.3.2 l:)es'ig_n stresses

The design siresses shall conform to those specified in Sub-clause 8.2.2, Design stresses,
hereinbefore:. ' -

833 Design data

The gate, guide frame and hoist shall be designed for the following conditions :

. (1) - Geéneral data

Quantity S RefcrldStfib—clausc8.3.1,Gener’al

Typeof gate : Steel made slide gale
 Clear span :  Refer to Sub-clause 8.3.1, General
~ Clear height - . Refer to Sub-clause 8.3.1, General
Design head . Refer to Sub-ctause 8.3.1, General
Oper'a!ion head : Water head difference of 1.0 m
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Sealing method : 4 edges rubber seal at downstream
“ Corrosion allowance : 1.0 mm for water contact face members

Typeof hoist ~  : Manually driven single stem screwed spindle hoist
Hoisting height :  Clear height + § cm in normal operation

Operating force : Less than 10 kegf

-Other design data such as hoist deck elevation, HWL, sill elevation, etc., are given in the Table of
Drawings related together with the name of drainage channel and required quantity.

@) Gae

(a)' Hydrostatic load
Head water at HWL + 1.0 m
~ Tail water below gate bottom seal EL
(b) Self weight of gate
(c) Operating load
(d) Al loads imposed during operating gate due to gate jammed condition

" (3)  Guide frame

The loading on the guide frame shall be the bearing load and all other loads due to the most adverse
operation of the gate. '

The guide frames and their anchors shall be capable of transferring all the loads to the concrete
structure and of preventing harmful deflection of guide frames due to placing the secondary
concrete in blockouts. '

(4) Hoist

The hoist shall be designed o open, close and hold the gate in any position between fully opcnéd
and fully closed positions.- ‘

The rat_cd' capacity of the hoist and the strength of screwed spindle shall be adequate for the
following combination of loads : '

(a) Self weight of the gate leaf and spindle
(b) Friction force due to bearing plates
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{c) Friction force due to seal rubbers
(d) Buoyancy

8.3.4 Gatedetails

(1) General

The gate shall be welded steel construction consistihg'of_ skin plate, main horizontal beams,

vertical beam(s), bearing-cum-rubber clamp platcs, seals, side and front guides, lifting lug and all

" other necessary components. Provision shall be made to drain water from the horizontal members.

The skin plate shall be at the opposite side against the water pressure.
The main liorizonlal beams shall be of H-beam, channel beam or built up plate girder construction.

The vertlcal beams shall be of channel beam or built-up plate gldel construction and be
connected with the main horizontal beams 'md skin plate '

" The bearmg -cum-rubber chmp pla{cs shall be of mild steel to close fit with the track frame
* surface.

The gate seals shal} bé_of molded rubber shape and be clamped to the skin plate using the flush

- head corrosion-resisting steel bolts with washers through the seat plates. The upper and side seals
~ shall be "Hollow music note" shape which shall be activated by the water pressure, while the

bottom seal shall be of plain bar type of rubber seal.

Two (2) side guides made of corrosion-resisting steel shall be provided on each side of the gate to
limit the lateral movement of the gate. Two (2) tapered wedges madc of corrosion-resisting steel |
shall be provided on cach side of downstream surface of the gate to limit the longitudinal
movement of the gate. The t'ipcrul w edgcs shall wnhsland thc load due to posmblc most adverse
operation of the gate. '

One lifting lug shalt be prowded on the top of the gate for the connection of hoist spmdie by the

~ corrosion-resisting steel pin with corrosion-resisting steel split pin or kcy plate.
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(2) Tolerances

The gate shall be accurately fabricated and installed within the following tolerances;

Point to be measured =~ - ' _ Tolerances (mm)
- Gate width | . s 4
" Gate height + 4
Gate depth + 2
Dlagonal length dlfferencc + 4
Distance of centet to center of bearing plates + 4
+ 10

'Distance belv_«een side seal rubbers

The tolerances not specified herein shall be defined by the Contractor himself and subject to the
- Engineer's approval.

" 8.3.5 Guide frame details
(1}  General

The guide frame shall consist of the sealing frames, fintel beam, sill beam, track frames, front
frames and all other components necessary for the complete ang satisfactory installation of the
guide frame. ' a '

The sealing frame shall consist of corrosion-resistin g steel plate aliachcd to the_ track frames, sill
beam and lintel beam. When the guide frame has been assembled, the scaling surfaces shall be
straight, true and in the same plane within the specified tolerances. '

The lintel beam shall be true to form and free from twist and warp to provide a close fit wilh the
upper rubber seal of gate. The corrosion-resisting steel plate shall be welded to the beam by
continuous welding and be finished smooth and stralghl within the specnﬁed tolerances when
assembled. ' ‘

The sill beam shall be true to form and free from twist and waip to provide a close fit with the
bottom seal of gate. The surface of the sill beam shall be flushed with the sil) elevatidn and shall
be fitted and attached to the side sealing frames at the comers to form a continuous seal when the
. gate is fully closed, The surface p!até of the sill beam shall be of corrosion-resisting steel.
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The track frames shall be capable of transferring the water pressure load from the gate to the
concrete structure. ‘The surface of the rack frames shall be furnished with corrosion-resisting steel
plates, and be true and flat.

The side guide frames shall bave ample strength to resist the load of the side guides. The
assembled side guide frames shall be siraight over their entire length and no offset sh_dll exist at
joints. B

The front frames shall have ample strength to resist the load of the front guides and be true and fTat,

- {2) Tolerances

~ ‘The guide frames shall be accurately fabricated and installed within the following tolerances;

" Point to be measured . o : - Tolerances {mm)
Clear span ' + 4
© Clear height + 4
Sealing span + 4
~ Diagonal length dlfferulce +4
Distance between front and track frame face + |
Dislance of ¢center to center of track frame + 3
| Height of gmde frame + 6
" Distance bctwcen side guide frame : 0,+ 6
Flainess of lintel and side sealing framcs : + 0.5/m
: Slralghmess of lintel and side sealing frames o+ 2 B
Flatness of sill beam surface - + 0.5/m
Straightness of sill beam surface + 2
Flatness of track frame surface - 4 0.5/m
Straightness of track frame surface o+ 2
Straightncss_bf side guide frame + 2
Straightness of front guide frame surface + 2

'

‘The tolerances not specified herein shall be defined by the Contractor himself and subject to the
Engineer's approval. . S | e
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