7. ROAD WORK

74 General

This Chapter covers the construction and maintenance of roadway including control and removal -

“of water, excavation and backfill, embankment, concreting, drainage, subbase/base and surface

courses, guardrailing and other incidental work concering 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, constructing and maintaining 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 haul 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 asphall
- pavement. ' :

- iA'Sp'hall trealed pavement surfacing on concrete slab of bridges.

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

_The Contractor shall execute 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 Chapter 3,

* Concrete Work, of these Technical Specifications, as shown on the Drawings or as directed by the
- Engineer. ' ' : '

The Contractor shall stake out the work and secure the Engineer's approval of the stake-out before
proceeding with construction. If, in the opinion of the Engineer, any modification 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 the Contractor shall revise the stake-out for further -
approval. These requirements shatl 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 5.6.
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Sufficient templates and straightedges shall be fumished by the Contractor for use in checking the
finished swiface 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 Engincer. The furnishing and maintenance of the
© templates and straightedges will not be paid for directly, but all costs therefor shall be included in
- the applicable pricés 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 réquirements as he
- deems best, and in such case no chzingc will be allowed in the unit prices for $uch work as tendered
©in the Bill of Quantities.

7.2 Control and Removal of Water-

Control and removal of water during construction of the inspection roads shall be accomplished in

accordance with the stipulations of Chapter I of these Spec;ﬁcaltons Payment for control and
removal of water during excavation and embankment work shall not be made separately and shall

be decined 1o be included in the appropriate unit rates or lomp ; sum prices for the respectwe work
items tendered therefor in the Bill of Quanlmes

7.3 Clearing

The ground over which the road is to be built, to a width of one (1) m outside the tops of ali éut_

~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
objectionable matter as required. The ground surface under the roadway embankment shall be
cleared of all stumps, roots, and nen-perishable objécts except for those which will be a minimoum
ofone (I} m below subgrade or slope of the embankments. All cleared nraterial shall be disposed
of m the same manner as provided for in Chapter 2, or as directed by the Engineer, All timber
clean,d in the area which may bc removed shall remain the property of the Employer, if
markelable -

Measurement, for payment, of the clearing work will be made on the basis of actual square melers
of acceptably cleared area within the limits shown on the Drawings or designated for clearing by
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the Enginecs. Areas 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, haulmg, disposing of cleared material and other
items necessary to complete the work.

74  Drainage and Concrete Work

Alt drainage work for the permanent inspection roads such as drain ditches and catch basins,
concrete pipe culverts and cross drains including related concrete headwalls, side walls and
aprons, PVC drain pipe, etc. shall be constructed as shown on the Drawings. The detailed
provisions which pertain to drainage ditches, catch basins, pipe culverts and cross drains head

- walls, etc. for the :nspecuon roads including measurement and payment therefor, are sl:pulaied in
- Clause 5.6.

The Conlractor shall conslruct ditches and culvcns as shown on the Drawings. In order to keep
water away from the embankment, subbase and base courses during construction, the Contractor
shall at all times ensure adequate drainage by. schedulmg ditch and culvert construction work so

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

Coniractor shall clean and trim all such drainage ditches from time to tinme so that there may be a
free flow of water throughout the Contract period. - Damage to the work due to unfavourable
drainage or thréugh failure to provide adequate drainage will result in an order by the Engineer to
repair the damage atthe Comraclor'sexpehse. Payment for the drainage items and refated concrete
work will be made at the unit prices tendered therefor in the Bill of Qu:amilie.s. :

7.5 Excavation

7.51 - General

All materials encountered in the road shall be excavated to the grades and lines shown on the
Drawings or as directed by the Engineer. Thc detailed provisions which pertain to excavation for-

the roads, including measurement and paymcnl thereof, aré stipulated in ‘Chapter 2. Banhwork

Subgrade line shall be formed to the correct transverse and tongitudinal profiles as requiréd 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 Engmeer and such
measurement shall be based on the original ground suiface before excavation ancl the actually
excavated surfacc as approved by the Engmeer in accordance with the provisions supulaled 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

: Snb‘clausc 2.4.5.
7.6 - Road Embankment

7.6.1 General -

The road embankment shall be that pait of the work which is prepéred for the suppoﬁ of the sub-
base of the pavement structure. ARETER '

* The embankment for the inspection roads shall be conslmcted at the locauons and o the lines,

grades and dimensions as shown on the Drawings or as directed by the Lngmeer The earthfill
material for the road embankment shal} consist of suitable material excavated from cut sections of
the drainage channels or from any other area as directed by the Engineer and shall be free from
brush, roots, vegetation, large boulders and other unsuitable 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 graddtibn 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) cm shall be less
than fifty (50) percent of the total material,

(3)  The material smatler 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 :
stipulated in Clauses 2.9 and 2.10 hereinbefore of these Specifications.

The Contractor shall arrange for the construction of the road embankment, the sub-base course and

* the base course in an orderly and systematical manncr. The road embankment when prepared

rapidly in relation to the laying of the sub-base course, is lable to deterioration, and in such case
the Contractor shall, without additional payment, repair, reroll or recompact the road embanknient
as may be necessary to restore it to the state specified herein.

7.6.2  Moisture control and density

* Unless otherwise approved or directed by the Engineer, the moisture content of the embankmient

material during and after compaction shall be within the range from minus four (4) % to plus two

VAN of the oplimum moisture content, and this moisture content shall be uniform throughout

cach layer which is placed.

The optimum moisture content of the embankment material shall be that moisture ¢ontent which is
required to produce the maximum dry density obtained from the compaction test in accordance

with Sub-clause 2.9.7 of Chapter 2. The moisture content and oplimum moisture 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
tequirements, 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 tests. '

It is the Contractor's responsibility 1o obtain the Spécifie_d ‘moisture content for the road

embankment and this shali be acconplished by a method which has been approved by. the
Engineer. ' '

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

The road embankment shall be built in approximately horizontal layers caried across the entire
width of the embankment to the required slopes. The depth of each Yayer before compaction shall
not exceed thirty (30) cm. Each layer shall be compacted to the satisfaction of the Engineer by
means of vibratory or ather 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
constiuction shall be routed so as to obtain maximum consolidation of the embankment.

The Contractor's operations in handling; spreading and compacting the malerial for the soadway
embankment shall be such as will result in an acceptable distribution and- gradation of the
niaterials throughout the embankment. The density shall be uniform throughout each compacted
layer. When each layer of the material has been conditioned to have the specified moisture content,
it shall be compacled with rollers until the dry density throughout the layer is equal to or in excess
of the spééiﬁcd dry density. Full details on the type of rollers to be used by the Contractor shall be
submitted to the Engineer for approval. ‘ :

The loading, operation and speed of travel of the rolless sha'll be such as required to obtain the
specified compaction. The im'med.iatcly proceeding and adjacent roller tracks shall be lapped by at
least fifty (50) cmy. If more than onie 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 ijsed for pulling rollers shall
have sufficient power to pul} the rollers éalisfa'c‘lo'rily when the drams are fully loaded. -

" I, in the opinion of the Engineer, the rolled suiface of a layer of material is too dry or smooth to

bond property with the layer of material to be placed thereon, it shall be moistened and/or worked

with a harrow, scarifter, or other suitable equipinent, in an approved manner to a sufficient 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
compaction of the layer of material to be placed thereon, it shall be removed and dried or be
\x{orkcd in ‘place with a harrow, scafifier; or other suitable equipment to rcduée the moisture
content to the required amount. ' It then shall be recompacted before the next succeeding layer of

* material is placed. No adjustmeént in the unit price will be made on account of any operation of the

Contractor in regard to work which may be required as described in this Sub-clause. -
When the Contractor is reasonably sure that the necessary number of passes by the roller has been

made 1o 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 inform the Contractor of the results and
if the specified density has been obtained, the Engineer will altow the Contractor 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 sinicture is not

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

The roadway embankment material shall be piaced to the design subgrade line as shown on the
Drawings and shall be trimmed to a suiface tolerance of 3 cm in a § m width. Any part of the

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

7.6.4 Measureinent and payinent

- Measurement, for payment, of the road embankment will be made for the material compacted in
~ place in the embankment to the lines and grades as shown on the Drawings or as directed by the
~ Engineer. ' oo

Pa'ynienl for the road embanknient shall be made at xhé unit price per cubic meter tendered therefor
in the Bill of Quantities, which unit price shall constitute all related costs of lthtlr, equipment and
material including loading the previously excavated material, hauling, placing, spreading, wetting
or drying as required, compacting, levelling and all required lcsﬁﬁg in accordance with these

“Specifications.
174  Sub-basc and Base Courses
7.1 Sub-base course -

(1) : General

Sub-base course is that portion of the road which lies between the road embankment and the base
course. Iis 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 shal] submit to the Engineer for his approval at {east thirty (30) calendar days prior

to the commencenent 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. Atl material shall
comply with the requirements of these Specifications.

In order 1o ascertain the properties of all sub-base course materials, the Contractor shal} 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.

~ Al processed materials shall be subject to the approval of the Engineer before being stored on the
Site or incorporated in the Works and may be inspecled by the Engineer at any time during the
- progress of their processing and use. ‘Questionable materials, shall not be unloaded and mixed
with niaterials previously approved and accepted until approved by the Engineer with their

suitabilily proven by laboratory testing. If the grading and quatily of the materials delivered to the
Site do not conform to the grading or quality as previously inspected or tested, ot 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 dirt, organic matter, shale or any other

deleterions matter and shall be of such quality that it will bind readily to form a firm and stable

sub-base course. Aggregate for the sub-base course shall be crushed stone or crushed grave! and
its gradation shall conform to the following requirements : '

HS Sieve Size {imim) Perceinage by Weight Passing (%)

50 B B - 100

25 : - 760 - 100

10 o _ 30 - 100

5 15 - 100

2 ' : 10 - 70

0.4 5 - 40

0.074 : 2-25
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(4) Execution of work

After material for each layer has been placed, the material shall be spread by nieans of motor
graders or other approved equipment until the mixture is uniform throughout. It the material does
not contain a sufficient quantity of natural cementitious material to bond readily under the action

" of the traffic, there shall be added to and incorporated in it a binder consisting of rock screenings,

or other cementilious 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 malerial 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 after 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 Engineer. Placing shall be from
spreader boxes or from vehicles especially équippcd to distribute the material in a continuous
uniform layer. The layer shall be of such size that when spread and compacted, making duc
allowance for any blending material that is to be added on the road, the finished layer shall be in
reasonably close 'coaifb:fmily to the normat thickness as shown on the Drawings.

When hauling is ‘done ovér previously placed materials, hauling equipment shall be dispersed
uniformly over the entire surface of the previously constructed layer, 16 minimize rutting or
uneven compaclion. '

]inmcdiately following final spreading and smoothing, each layer shall be compacied to the full
width by means of smooth wheel power rollers, pneumatic-tyred rollers or other approved

- compaction equipment. Rolting shall progress gradually from the sides to the centre, parallel to
‘the centerline of the road, and shall continue until all the surface has been rolled. Any irregularity
- or depression that develops shall be comrected by toosening the materials at these places and adding

or removing material until the surface becomes smooth and uniform. At all places tiot accessible
to the roller, the material shall be compacted thoroughly with approved tampezs or compactors.
The material shall be both blended and rolted until a sSmooth 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 Engincer 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 obtain the specified density. Cutting of the test holes and
refilling with materials properly compacted shall be done by the Contractor under the supervision
of the Engineer at no extra cost to the Employer.

7.1.2 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 shall be fifteen (15) em after compaction.

Requirements of the inspection, testing and approval of the base course materials shall be the same
as those stipulated in Sub-claus¢ 7.7.1, Sub-base course. '

(2) - Material

All aggrégat'_c for base course shall consist of clean, tough, durable, sharp-'a.nglcd fragmélus free.

from any excess of thin or elongated pieces, and reasonably free fromi soft, disintegrated or
decomposed stone, dirt or other deleterious matler. .1( shall be ctushed rubble stone or crushed
gravel and its gradation shall conform to the following requirements: '

JIS Sieve Size (mm) Percentage by Weight Passing (%)
50 | . 100
25 . 65:100
10 35 65
5 . 20-50
2 10 - 40
0.4 _ 5. 25

-o’.o74 o N 2- 15
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(3) Execution of work

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

The base course shall be consiructed by means of macadam method being divided into two (2)
layers, each of seven and half (7.5) cm in thickness after compaction, The maximum thickness of
layers shall not exceed fifieen (15) cm in total after compaction. . '

Before final finishing of the base course, the entire surface shall be rolled with a minimum of three
(3) coverages of pneumatic-tyred rollers having a minimum dual whee! load of eight (8) tons and
minimum contact 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 tolerance in cross-sections and longitudinal profile shall not be more than ten (10) mm at any -
‘ placé on a three (3) m leimplale. : ' ' o '

7.7.3  Measurcment and payment '
) Sub-base course

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. ' '

Paymeﬁt shall be made for the number of cubic metres measured ‘as provided above at the
N respecti\?e unit prices per cubic metre stated in the Bill of Quantities for sub-base course and duly
~ certified by the Engineer in the Bi-Monthly Statement of Account.. The unit prices for sub-base
course shall include full comp'ensatidn for the cost of all labour, tooi_s; equipment and materials
including _procuring, processing, loading. hauling, unloading, spreading, mixing of binder,
compacting, shaping, cutling of test holes and reﬁlling'and compacting with approved material,
and finishing the sub-base course material and all other items necessary to complete the works.
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(2) Base course

Measurement, for payment, of 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 Quantities for base course, and duly
centified by the Engineer 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
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 Coat

7.8.1 General

“This work shall consist of fumishing and applying bituminous material to a pre;fious!y prepared
" road bed, in accordance with these Specifications and for the width and area shown . on the

Prawings or as directed by the Engineer.

- 7.8.2  Material

Bituminous material for the tack coat shall be emulsified asphalt conforming to the requirements :

specified in JIS K 2208 or approved equivalent.
7.8.3 Execution of work
The Contractor shall submit the list of all the equipnient to be used for the work to the Engineey 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 foreign substances.
Bituminous material shall be applied by means of a distributor at the rate as directed by the
Engineer, which will Gsually vary from 0.8 to 1.0 litre per square meter (lit/m?2) when applied on
base course, and from 0.4 1o 0.6 livm?2 when applied on concrete slab, at a temperature between

“seventy dc'grees (70 °C) and eighty degrees (80 °C).

" The surface of structures 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 shall 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 damage.
7.8.4 Measurement and payment

No measurement and no independent payment shall be made under this Clause. Cosl of
preparation of the tack coat shall be included in the unit price of surface course stated in the Bill of -

.Quantities.

7.9  Surface Course °

“1.9.1 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 Eugmcer

' Thc lhlckness of surface course shall be five (5) cm after compaction.

7.9.2° Material

‘(1) Cover aggregate

Cover aggregate shall consist of clean, tough, durable, sharp-angléd fragments, free from any
excess of thin or ctongated pieces, and reasonably free from soft, disintegrated or decomposed

 stone, dirt or other deleterious matter. It shall consist of crushed stone or crushed gravel, rock
- screenings, sand and mineral ﬁller conforming to the followmg gradation ruqmrcments and shall

be approved by the anmeer

Sieve Size (mm) Perccnlage by We:ght Passmg (%)
25 : 100
19 9 - 100
12.5 ' ' 0 - 30
9.5 g- S

2.36 0. 2

TS7-13



(2) Bilminous material

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

i(3) - Blotter material -

Blotter material shall be a clean dry sand or stone screening free from any adhesive or organic :

- malerial.
793 FExecution of work
- (1Y Spreading of cover aggregate

This work shall be done after the tack coat on the bas_c course is completed. The application of the
aggregate shall procéed immediately after the application of bituminous material commences and.
shall be cohipleted within five (5) minutes of the completion of sprayihg or a period of time as
- directed by the Engineer, whichever is shorter, '

The aggregate shall be spread uniformly over the bitwminized surface by means of approved
aggregate spreaders at the rate orderéd by the Engineer. ‘

Any of insufficiently covered areas shall be re-run by a mechanical spreader or manually as
~ necessary for giving 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 t6 the satisfaction of the Engineer, the aggregate shall be rolled with-
pneumatic rollers or, if permitted by the Engineer, .b:y steel wheeled rollers, until the aggregate is
firmly embedded in the bituminous inaterial. - Where required to ensure even distribution of
aggregate, the surface shall be broom dragged after the initial rolling unless otherwise the drag

broom has any tendency to dislodge aggregate particles embedded in the binder. The Engineer .

~may order 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 all swiface. - Application
temperature shall be within the range from one hundred and twenty diegrees (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/m?2, Eqmpmcm 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 spemﬁed rate within five (5) minutes of the time of spra)mg or
a period of time as directed by the }*ngmeer whichever i is shorter. '

“After each 1ppl1catlon the quantity of naterial spra:,ed Sh‘ill be checked against the area covered

by dipping the dlsmbutor equipment, and any necessary adjustment shall be made to ensure the

f specnﬁed or instructed rate of app!:cauon 15 mammned in subscqucm runs.

~(3) - Application of blotter material

Blotter material shall be applied al the rate as directed by the Enginect. The blotter material shall
be spread from trucks or, if permitted by the Engineei, spread by hand shovels in a manner that
neither wheel nor foot will travel on the uncovered underlying wet bituminous material. -

The material shall be applied uniformly at the instructed rate.

7.9.4  Measurement and payment

Measurement, for payment, of the surface course mcludmg tack coat will be made on the basis of
the actually placed area in square mefres to the lines, rates of apphcanon and thickness as shown
on the Drawings or as directed by the Engineer. Unless otherwise stated, no measurement 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 squarc metre stated in the Bill of Quantities for the surface course
including tack coat and duly certified by the Engineer in the Bi-Monthly Statenent of Account.
The unit prices for surface course including tack coat shall 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 temperature and applying the
same at 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.

7.10  Guardrailing

" The Contractor shall furnish and install guardrailing, including concrete foundations for the stee!
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 Steel for General Use), ASTM A36-70a (Stnctural Steel), or equivalent
standards. Steel pipe used for the posts shall conform to the requirements of JIS G 3452 (Stee!
Ga's' Pipes), ASTM A53-73 (Welded and Seamless ‘Steet Pipé), or equivalc'm standards.
“Materials for concrete shall conform to the re'quirements of Chapter 3, Concrele Work, of these
Specifications. : o

‘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 guardfail 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 lengih atong the centerline of the railing. -

Payment for fumishing and installing the guard railing and posts shall be made a1 lhé unit price
per linear meter as tendered therefor in the Bill of Quantities, which unit price shall inctude the
cost of all labour, equipment and material required for installing the guardrailing and posts
“including excavation for post foundations, placing of concrete for post foundations, backfilling
“around the posts, painting:and other necessary work.
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7.11  Contractor's Temporary Construction Road

The Contractor shall be tesponsible for designing, constructing and maintaining v ario'us_
temporary construction roads which he will have to basically use as "haul r0'1ds" during the time
the Project work is in process. The exacl location of these temporary construction roads shall be
dclemnncd based on the Contractor's deSIgn and layout dr‘awmgs as approved by the I‘ngmeer

The Contractor’s design of his temporary construction roads . shall be ba:sed 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 temporary construction roads including but not
limited to alignment, excavation, embankment, surfacing (f any), drainage, gua’rdraiis, signs,
etc. shall be submitted in writing to the Engineer for approval at least thirty (30) days prior to
starling the construction of such roads. ' ' |

- The Conu actor shall be responsible to maintain all his temporary construction roads lhroughout
“ the lime they are in use, 10 the snttshcuon of the Engineer.

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 inclhding landing, customs clearance
and inland transport, site storing, distributing to work spot, mstallauon site tcsnng, cooperanng in
the commissioning and remedying defects of all the following :- '

(1) - Steel slide gate consisting of gate leaf, guide frame and lifting hoist,

(2) Timber stoplog consisting of stoplog leaf, corner frame and poitable hanger,
(3) - Rigid trashrack consisting of bar and embedded beam, and

(4) . Steel mesh cover consisting of expanded metals and suppomng fr'ime

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

"Thc paymcm for all the Works covert,d in lhls Chaptcr shail be. nnde at the prices specxf ied by
~Payment Itent Numbers in the Bill of Quantities. All the costs and expense for the Works which
~ are not specif !ed by the Payment Item Numbers but required for the satlshclory completion of the

‘Works provided in these Spcmﬁcanons Drawings and. Bill of Quantmes shall be deemcd to be-

‘included in the pnces 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 to the provisions in Clause G6.1 of Vol. Ill P'\rl I - General Spemﬁcauons the following
provisions shall also 1pply to all equipment, materials and details of installation shatl comply with

the requirements and the Jatest revisions of the fo!iowmg Slandards and Codes where applicable :

(a) Japanese Industrial Standards (J1S},
(b) International Organization for Standardization (150),
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(¢} Indonesia Industrial Standards (SII), and
(d) Indonesia National Standards (SNI).

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

If the Contract Documents conflict in any way with any or ali 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 design

The design, dimensions and materials of all parts shall be such that they will not suffer dantage

under the most adverse conditions nor result in deflections and vibrations which might adversely
affect the operation of the equipment. ' '

Mechanisms shall be so constructed to avoid sticking due to rust or corrosion.

All parts which will have to be disméhiled or which might have to be dismantled for purpose of
servicing or replacement shall be held on place with anti-corrosive fasteners, - -

- ‘The type, materiat and size of all fasteners shall bé'sélectéd to safely withstand the maximum
superimposed load. Complete information regarding the design assumptions, loading and

‘operating conditions, deflections and unit stresses used in the design shall be provided with the ;

appropriate drawings by the Contractor to the Engineer,

The Contractor shall be deemed to have examined the Specifications and thc'Dréwings herewith

and to have concurred with the design and layout of the Works, as being sufficient to ensure
. reltabihty and safety in operation, free from undue stresses, adequate dmmage and other éssentials
| for a musfactory working plant of the hyd:omechamcal eqmpment

It should be noled that the Contract memgs show only the general type of the equipment and the
governing dlmensmns and are not intended to define the exact details of the equipment to be
fumished. Any recesses tequited in this structure for alignment shall be determined by the
.Con_traclor subject to the approval 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 metric measurement shall be marked in addition. '

(4) Tropicalization

In choosing materials and their finishes, due regard shall be given to the hunid 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 paits 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 to material or equipment

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

‘inthe hydr:omccha'nital equipment from that specified or implied by these Specifications without

the wrilten 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.

8.1.3 Drawings and documents to be supplied by the Contractor

' Further to the provisions of Chapter G3, Drawings and Documents, of Vol. i, Part §T- General
' Specifications, the following provisions shall also apply to and have precedence and shall govern.

(1) Drawings and documents for approval

The Contract award does not imply approval of the Employe_r and the Engineer on the technical
-documentation prepared for and submilted with the Contract Dbc_uménté. S

Before the commencement of manufaclm'ing the equipment, ‘the Contractor shali submit the
design criteria, calculations, speciﬁcalions; dimensioned drawings and di&grams' showing all
details of the équipment and materials to be used to the Engineer for approval and to the Employer
simultancously, | | '

These drawings and documents with stamp of "FOR 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 to 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
reﬁiewing after receipt by the Engineer and another one (1) week for return mail pwpose. Claims
or extensions of time will not be permiitted on account of the late submission of drawings and
documents being returned "NOT APPROVED" by the Engineer and resubmission by the
Conlractor.

It shall be understood that approval of drawings and decuments by the Engineer will not exonerate
the Contractor from any of his liabilities under the Contract,

The title of the drawings, the signature of the Confractor’s fcsponsible engineer, the date prepared,
: the drawing number, etc., shall appear in the bottom right-hand corner of the drawmg The size of
-drawing shall be as follows '

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

Blank of 200 mm w;de by 100 nmm hlgh Sh‘l]l b@ kept above the tme block of all drawmgs for the |

Engincer's comments,

(2) - For work drawings (.workin'g drawings)

After approval of the drawings and documcnts by the Engineer, the Contractor shall supply copies |

of the approved drawings with stamp of "FOR WORK DRAWING " to the Employer and the

Engineer. Only "FOR WORK DRAWING" can be used for manufacturing and erection purpose. |

(3} Final drawings and documents

- Aftter completion of all contracted works, a complete set of the negatives of drawings previously

. approved and/or modified consequcmially according to the requirements at the Site are to be

- submitted together with bound prints to the Em ployer and the Engineer. Negatives of the drawings

" obe subnnued to the hmployer 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 4 4 size covers and be subinitted to
the Employer and to the Engineer.

(4)  Required numbers of drawings and documents

Numbers of drawings and documenis to be submitted to the Emp!oyér and the Engitaeér shallbeas

follows :

“ During the Work . Tothe Employer Tothe Engineer
Drawings and documents 1 copy 3 copies “
for approval _ ' |
For-work drawings and _ 1 copy - 2copies
documents ' '

_ Within thirty (30) days after
' receapt of Completion Certificate

" Negatives of drawings Iset . 1 set
" Bound prints of drawings, o :
“Fullsize ' ' “4set - . . NIL
Reduced size - - - 2sets - 2sets
Bound prints of all inspéction __ S 4 sets o 1 set

- and test data : _

* Final approved specifications, dsels o 1 set
design calculations and SR e
material lists ;

Photographic records of Work 2 sels 1 set

* Forther copies of particular drawings and documents are 1o be provided at the Contractor's own

‘c:xpcns'c' if so requested by the Engineer or the Employer.

The Contractor shall include in his Comracl Documcnls for the cost of all drawmgs opcralmg -

© instructions and other information to be provided under this Contract.

(5) Target on submission of drawings and documents

(a) Before commencement of erection of related civil structures ;
- General layout drawings.
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(0

Q)

Detailed drawing and data 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
procedufc 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
hydromechanical equipinent. | '

Qualification documents for welder and welding operator’s qualification in Sub-
clause 8.1.5 (8), Welding : before one (1} month of commencement of fabrication

- work.

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

Operating and Maintenance Instructions in Sub-clause 8.1.4 (1), Operating and

 maintenance instructions, spare paits list in Sub-_clauSe 8.1.8, Spare parts, and

maintenance equipnient 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 shatl submit to the Engineer the general 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 manuat shall be prepared for each item as outlined in Sub-clause 8.1.1, Scope of
works, and 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 submitled 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

~ procedurés for the control of the hydromechanical equipment, and shall include easily read .
- diagrammatic drawings of such operating procedutes to facilities understanding of the descriptive
" information. ' '

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

The instruction manual shall describe on the routine inspection items of each component and
lubrication with recommended frequency of such work. Possible symptoms which indicalte

- unsound condition of each component vs. permissible crnena thereof and required
countermeasures therefor shall also be mcluded in the manual.

The Contractor shall, in preparing the instruction manual, take into account the lack of expericuce
and familiarity of the operating personnel with this type of equipment. -

“The manuat shall also include a complete list of all drawings prepared for the hydromechanical

equipment in this Clause, the approved painting specifications, the too! list, the spare parts list, the

‘parts Jist for each component of item of equipment with necessary catalogues, ete. : 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 mzmua! shall be

: prepared n Enghsh hnguagc
| (2) Instnictions for erection works

“The Contractor shall submit to the Engmeer for approval the mslmcnon manual for lhe erechon

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

The instruction manual 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 oftice at the Site.

The instruction manual shali describe and illustrate in detai} the methods and procedures for .

installation of the hydromechanical equipment, the use of the construction facilities and
measurement 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.

{3) Test procedure instructions

“The Contractor shall submit to the Engineer for approval, during or 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
documents to be supplied by the Contractor. The test procedures shall define the sequence of the
tests, the equipment preparation and operation procedures to be followed and the detailed
procedures for conducting the lests, tolerances for dimension and/or quality controls and other
necessary items for the tests. The test procedures shall be separately prepared for the tests to be
performed at the shop and at the Site. These procedures shall be submitted and distributed in the
same manner as the drawings. . - |

8.1.5 Mechanical and structural works

(1). General

~ Al materials shall be new, the best of their respective kinds and of such as are usual and suitable
for work of like character..

Al workmanship shall be of the. highest class throughout the Works to ensure smooth and
vibration free operation under all possible 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 render then liable to distortion, undue wear, or damage under the
mos.t severe conditions encountered in service.

All parts of the hydromechanical equipment shall conform 1o 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 shall
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conform to the latest standards of the Intemational Organization for Standardization (ISO)

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

Al castings weighing 226.8 kg (500 pounds) or more shall have test coupons altached from which-
test specimens may be prépared. ‘The number, size and location of the test coupons shalt 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 pait of the hydromcchaniéal equipnient.

- Al castings shall be dense, sound and true to pattern, of workmanlike finish and 6f1|nif61‘nl quality
and condition, free from blowholes, porosity, hard spots, shrinkage cracks or other 'injurioué
defects, and shall be satisfactorily cleaned for their intended purpose. All castings shall checked
for defects before final machining. ' ' o

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

\ permission will be given .iny when the defects are small and do not adversely affects the strength,

z’ | - useor machiné.bility of the castings. Excessive segregation of impu_ri(iés or alloys at critical points .

in a casting will be cause for its rejection. The largest fillets compatible with the design shall be
incorporated wherever a change in section occurs.

Surfaces which do not undergo maf_chining and are exposed in the final installation shall be dressed
to provide a satisfactory appearance so that they will not require surface smoothing at Site prior to
painting, - ‘ '

(3) Forgings

The ingots fromlwhich the forgings are made shall be cast in metal molds. 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, scales, fins, porosity, hard spots, excessive

nonmetallic inclusions and segregation.

The largest fillets compatible with the design shall be incorporated wherever a change in section
occurs. AH 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 unit.

(4

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. Journal
and sliding surfaces shall be polished and all surfaces shall be finished with sufficient

smoothness and accuracy to ensure proper operation when assembled. Parts entering
any machine shall be carefully and accurately machined. All drilled 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 standards. Compliance with specified surface will be

determined by sense or feel and by visual ins_peclioh of the work compared to standard
roughness specimens, in accordance with the provisions of the above stated standards.

Unfinished surfaces _ __ :
So far as is practicable, all works shall be arranged to obtain proper machining of

- adjoining unfinished suifaces. When there is a large discrepancy between adjoining
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 strength or usefulness of the parts

~ may be filled in an approved manner.

(d)

Pinsand pin holes | S :

Pin holes shall be bored to gange. smooth and straight, and at right angles to the

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

(5) Balancing .-

Al fcvoh*ing parts shall be truly balanced both statically and dynamically so that when running at

TS8-10




normal speeds and at any load up to the maximum, there shall be no excessive vibration due 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 between 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 connectioin‘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 a minimum

of five (5) mm in thickness. For all sloping surfaces, beveled washers shall be pro'v'ided.'. For high
strength tensile bolt connections, lock nuts and washers shall be provided,

All edges of plates to be welded shall have the edge prepared by machine or other qpproxed
methods so as to be smtable for the type of weld employed.

' (7) Embcdded steelworks, opening, etc.

The Contractor shall supply and install all an(.:_hors, 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 foundauons shall not be panued nor coated
- unless otherwise apprOVed '

(8) Welding

{a) General ‘
All wetding shall be done either manually by the shielded metalhc arc process or
automatically by the shielded arc or submerged arc method. - The Contractor shall
develop a welding procedure and the weld sizes and types shatl be shown on all
Contractor's drawings where welding is employed.
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All important welds which, in the opinion of the Engineer, may be subject to the full
stress induced in the adjacent plate, or which in the opinion of the En gineer or Inspector,

- do not appear to conform to the welding standards, shall be non-destructively tested.

(b)

Suitable metiles 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 shail 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 e‘niployed. t.hc'appearancc and quality of the welds made and

© the methods used in corre'cting defective work, shatl conform to the requirements - in
American Welding Society (AWS) Standard D.1. l or other standard, as proposed in the

(€)

'Contract Documents.

thficauon of welders and welding operators

~All welders and welding operators assigned to the Works shall have an aulhorlzcd

license. The Conltractor shall furnish the Engineer 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

(d}

such qualification tests shall be bome by the Contractor.

Welding clectrodes
The \\eldmg electeodes for the mild slee} shall conform to JIS 7 321] or 2 3212, low
h)drogen ype covering or other approved equwalem

Stainless type weld 'métal; 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 Z 3221, SNI0049-89-A or other approved equivalent.

The welding electrodes for the copper or copper alloy shall conforin 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 approval 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 including ball and roller be'zuing_é, 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 tubrication point. Ball and roller bearings shall be packed

with grease during initial assembly.

AN bearings and gear cases shall be made grfﬁase and oil-tight and drip pans shall be provided

~ where necessary to prevent excess oil or grease dripping to the floor or deck. The oil and grease:
"shall be of a type available in Indonesia as approved by the Engineer. The lype available in

Indonesia shall be investigated by the Contractor himself.

~(10) - Protection, cleaning and painting

“(a) General _
~ The painting of the hydromechanical equipment shall include the preparation of the
meltal surfaces, paint application, protection and dryi.ng of the paint coating, as weli as |
the supplying all tools, labors and materials necessary for the entire painting work.

* The finish color of all hydromechanical equipnient shall be approvcd by the Engineer
under the confirmation of the Employer. The Contractor shali proposc a color scheme

- for the equipment and shall submit color chips or paint samples. “Color chips shall be
included with the approvéd painting spc(:iﬁcatiohs for each type of finish. The color of
all undercoats shall match the color of the finish coat. ' '

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

manufacturer's sealed tins, stored under cover and used within the guaranteed tinie 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 selected, and manufacturer's recommended procedures for the surface
preparation, application, hhnd!ing instructions, equipment, ambient conditions, mixing
instructions, safety and storage instructions, ete. The procedures shall also include any

* special requirements for the field repairs to the damaged coating and for the coating of

(b)

ficld joints.

All pans' which will uItimaicly be buried in concrete shall be cleaned and protected,
before leaving the manufacturer's shop, by a portland cement wash or other approved
method. Before being installed they shall be thoroughly descaled and cleaned of all rust
and adherent matter, |

Surface preparation

All oil, paraffin, grease and dirt shall be removed from the surfaces to be painted, by

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

‘cleaning, all weld spatter, slag, burs, loose rust and mill scale and other foreign .
substances shall be removed by shot or grit-blasting to "Sa 2 1/2" of Swedish Standar(i

SIS 055900 or SSPC-SP10 of Stee} Structures Painting Couricil Manual Volume 2.

- Special attention shall be given (o cleaning of corners and converging angles. Blast

cleaned surfaces showing plate surface defects such as scabs or sharp géugcs shall be

.- repaired in an approved manner prior to painting.

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

~clean and free from moisture just prior to and during painting, 1f rust forms or the

(0

surface becomes contaiinated in the interval between cleaning and painting, recleaning
“to the same degree shall be required. '

Application 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
touch-up coalings for damaged areas and coatings for field welding portions or top

(finish) coating.
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All paint, when applied, shall provide a satisfactory film and a smooth and even sarface.
Paint shall be thoroughly stirred, strained, and kept at the uniform 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), ot
when the humidity is above ninety percent (90 %), or when it threatens to rain before the
painted coat 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 perforimed 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 between 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 swifaces which are to be cleaned and

coated, shall be adequately protecled during cleaning and coating.

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

Because of the flammable and toxic nature of the coating materials, the Contractor shall
take precautions to climinate any health or safety hazard that may arise during the
application of the coating. Smoking and welding shall not be allowed within ten (10) m
of the place when painting is in progress. ' '

Painlihg shall be stopped off scv.cnt'y five (75) mm from the edges of interface areas for
high sirength friction-grip bolts. Painting over and around such bolts shall be completed

as specified after assembly.

Surfaces not to 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.

Unassembled fittings, pins, bolts and nuts shall be oiled and wrapped with moisture-
resistant paper or protected by other approved means,

Paint schedule

One epoxy resin zinc rich primer coat (20 mmy) and two or three coats of coal-tar €pOXy
resin paint (more than 150 mm per one coat}, total dry film thickness of 0.45 - 0. 60 mm,
shall be apphed to the following items:

- All gate leaves
- Exposed surfaces of guldc frames be]ow elevation of top of concrete deck
- All parts submergcd in water - '

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

one zinc rich primer coat (20 mm) and four coats of chlorinated rubber paint  (two
undercoats {40 mm x 2 times),one intermediate coat (30 mm) and one ﬁmsh coat (30
mm)) as to have the total dry film thickness of 0.15 - 0.18 mm.

Commercial equipment other than those Speciﬁed above may be painted in accordance

* - with the manufacturer's standard practice, subject to approval of the Engineer.

(0

Inspection: 3 .
All p1mlmg works shall be mspccled by the Conlmctor hlmself in accordamc with lhe

approved test procedure prescnbed in Sub-clause 8.1. 4(3) Test procedure mslmcnons _
: subject to approval of the Engmeer

Following the visual inspection 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 meter,
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(11) 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, preferably by hobbing, from solid blanks and, wherwer '
possible, they shall be a forqed fit on their shafts. The minimum requirements for
materials are as follows ;. : '

Wheels : Carbon steel or forged steel

Pinions : Carbon steel or forged steel

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

* Where worm gearing is used as a first motion drive, it shall be designed to have the same
- load as the drwmg handle soas to prevent undue movement and to have housing with

. lubrication grease

(b

(e}

Al gear whcels and plmons shall be compketely enclosed by steel or other metal guards,

unless ef tectweiy guarded by adj jacent stmclures
Key in gear trains shall be so fitted and secured that they cannot work loose.

Manual operalmg devices
The manual operating devices shall be a grip handle or a crank handle type. The-

-operation force on the manual operating device shall be fess than ten (10) kgf under

normal design condition. The diameter of the handle shall be six hundred (600) mm in
maximum which shall be located at '1pproxtmalcly elght hundrcd (800) mm in hc;ghtr
from the operation deck. '

Base frames of hoist

The base frame of hoist shall be of cast iron in one plece or wclded steel constriction.
Necessary anchor bolts and nuts for the base frames shall be snpphed 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 mechanism shall be provided at proper
position (s) to avoid the buckling of spindle due to over-lowering force when the gate is
jammed 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.

() Mechanical position 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
'_fuii travel. The dial plate shall be of stainless Stegl or brass with engraved graduation,' .
and main parts of the indical'ofs shail be made of anti- corrosive materials which sha'll be . ‘%
housed in a dust-tight and weather-proof enclosure The indicators’ shall be capablc of
reading accurate vertical height of the eqmpment opening by five (5 0) cm,

8.1.6 Packin'g, delivery and storage -
(1) Packing

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

Each crate of package shall contain a packing 'Iis.l in a water proof envelope and a cbpy in triplicate
shall be forwarded to the Engmecr prior to delivery. All items of material shall bc clearly marked
for easy identification agamst the packmg hst '

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

show where the weight is bearing and the correct position of the slings and shall bear an
identification mark relating them to the appropriate shipping documents. i
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Cases which cannot be marked as above shall 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 Engincer shall reserve the right to inspect the packing before delivery to the Site. The
Contraclor shall be entirely responsible for ensuring that the packing is suitable for transit and such
inspection wil} not relieve the Contractor from responsibility for any loss or damage due to faulty

packing. ' ' '

All packing materials shall remain the propenty of the Contractor and tshall be removed from the |

Site at the earliest opportunity and be disposed at the placesfareas which will be instructed by the
Engineer. :

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

(a) Cohsignee
(b) Contract No.
{c) Port of destination
. {d) Item No., if applicable,
- package No. in sequence,

-+ and quantity per package
(e} Description of contents

(f) Net and 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 adeguate time for its preparation and erection

according to the construction schedule.

Notification of such delivery shall be given to the Employer and to the Engineer in writing 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 conteiits of each package to 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 Conteactor 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 arrival 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 arrival.

(3) Storage at site

© The Contractor shall be responsible for all routine maintenance, i.e., lubricating, inspection and
adjusting of all hydromechanical equipment, unti! the issuance of the Cexrtificate of Satisfaction.

The Contractor shall arrange at his own expense for covered storage or other protection of all
materials and equipment against corrosion and mechanical damage. Any corrosion or damage that
nmay occur to any item of the hydromechanical equipment shal! be made good before that item is to
be installed. ' : | '

The Contractor shall provide ‘all drainage and weather protection for storage of (he:

hydromechanical equipment to meet the requirements of thé 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 ground directly. ' :

Weatherproof items and structural steel members may be stored in the open, but in all instances

shatl be protecied to the Engineer’s approval. The Contractor shall be responsible for the adequacy
of all protection. : '

8.1.7 ' Tesis and inspection |

(1) General

During the manufacturing, the construction and after the installation work of each item of the
* " hydromechanical equipment 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 twenty
one (21) days in advance.

The Contractor shall provide all manpower, tools, meters, materials, etc., n_eccésary 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 particular type
and class of work. When the manufacturer desires te use stock material not manufactured
3peciﬁéélly for the equipment fumished, s*ﬂishctofy evidence that such material conforms to the
requirements herein stated, shall be furnished, in which case tests on these materials may be
waived. Cemr ed mill test reports of plates and sections will be acceptable.

Witness tcsts and mspectlon of mateml may be made at lhe place of manufacture by the Inspector
appointed by the E‘,ngmeer unless oiherw:se specified. - Such witnessing and inspecting will be
conducted so as to interfere as hittle as possible with manufacturing’ opemtlon “The Contractor
shall, however, comply with any reasonableé request made by the Inspector concerning the method

" of test or correction of defective workmanship.

The Contractor shall i umish, free of charge, all test pieces, blankets, etc., cut and machined to the
sizes, shapes and dimensions as directed by the Engineer.  The testing of the specimen shall be
carried out by the Contractor at his own cost and expense, and shall be pcrformed in accordance
with the approved test procedure msuucnons

Test pieces which represent rejecled material shéll be preserved and become the property of the
Employer. o | - :

Wajving of i mspechon by the Eﬂgmeer!lnspector shalt not exonerate the Contractor from any of his

responsibility for supplying material and workmanship acccplable 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 equipment and its component parts. All tests should be simulated to normal
operating conditions as closely as possible. All dismantied parts shall be property matchmarked to
ensure correct assembly at the Site.

Tests at manufacturer's shop shall be performed in accordance with requirements of the
‘appropriate paragraph of the equipment in the Specifications and approved test procedure
instructions.

(4) Tests at site

The Contractor shall take out the equipment from their packing and shall inspect the equipment for
damage The Contractor shall repair or rcp!ace any damaged pomon of the equipment, subjecl to
the approval of the Engmeer '

During the construction and after the installation of éach_item of equipment, tests shall be

' pcrfofmed as specified in the Spec'ificatiohs' to establish the accuracy of the assembly and to -
prove the adequacy of the equipment and the workm'mshlp All tests shall be made upon approval |
of the Engmeer

(5) Tests on completton

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
hydromechamcal equipment are fully ‘installed, the Contractor shall conduct the Tesls on
Completion in presence of the Employer and the Engineer ‘to- demonstrate * that “the
l1ydromechdnical equipment has been cortectly installed, all nécessary adjustment and seiting
- made;.and is free from vibration and leakage under ioad, and meets thc'Spcciﬁc'atibns in all
'ré;specls. | o ' | |

{6) Test and inspcclibn reports

Unless otherwise specified, the Contractor shall submit to the Engineer all test and inspection
reports in accordance with following manner
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Place of test or_inspection Number of repoits Submitting time

Manufacturer's shop 5 Before application for shipment
Site 5 - Within 14 days after the test

8.1.8 Spare parts

The Contractor shall furnish the following spare pé.rts:

(1) Ten percent (10 %) of conneclioh and fixing bolts, nuts and. washers ( count
fractions as a whole number) :

(2)  Two hundred percent (200 %) of each size and lype of grease mpples and caps

(3)  Any other recommendable spare paits

Any spare part supplied shall be packed or treated in such a manner as (o be suitably stored in the
climate at the Sité for a period of not less than two (2) years, and each pait shall be clearly marked

with its description and purpose on the outside of the packing. |

Spare parts so pr_bvide’d_ shall be delivered into such stores as may be designated by the Employer
and delivéry will not be deemed to be complete until the packages have been opened by the
Contractor, their contents checked by a representative of the Eniployer and the articles reprotected
and repacked by the Contractor to the satisfaction of the Employer, or assembléd into units at the -

- Employet's option.
'8.1.9 Maintenance tools

~ The Contractor shall fumnish one (1) lot of maintenance tools sufficient for the proper maintepance

of all the hydromechamcal equipment prowded under the Specifications. The maintenance
equipment and 1ools shall include, but shall not be limited to '

)] Onc (1) lol of tools for general use such as wrcnch sels, iron level cullmg pllers screw
drivers, wire brushes hammers wccs. ]acks ﬁlcs Saws and oﬂ and grease guns,

(2) One (1) set of spindle joint flange lloidirng'jig to support any size of slide gate using wire
ropes and chain blocks of item (3) hereunder,
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: .(3) 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,

(4) - One (1) lot of measuring instruments 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 hydrbmechanical equipment, in
lockable cabinei(s) fitted internally so that the tools may be safely stored in an orderly manner.

8.1.10 Procedure of paymt;nl :

All payment for the hydromechanical equipment priced in the Bill of Quantities shall be

iricorporated to the statement of bi-monthly payment stipulated in Clanse 60.(5), Monthly

Statement of Account, of Vol. I : General and Special Conditions of Contract, and made in the

" following manner. Provided always that the payment of the hydromechanical equipment shal) also .
be subjected to the deduction of the Advance Payment and the rules stipulated in Clause 60 5,

- Monthly Statement of Account, of Vol. I1: General and Specral Conditions of Contract.

() 'Ihe foreign currency portion of the h)dromechamcal cqmpment to be imported payable :

- upon respective shipment agamsl lhc presentauon of the shlppmg documents supulated by
mevocabtc at Sltc [qucr of Crcdit '

The shipping documents shall consist of the following documents

- Inspection Cettificate issued by the Engineer

- Manufacturer's Certificate

- Inspection Centificate issued by S. G.S. (Sociate General de Surveillance S.A )

- Clean on board ocean vessel bill of lading or charter parly bill of lading

- Comraclor s detailed invoice showing commodity descnpuon quantity, unit
. price, total price and basis of delwery

- Packing list and \\.elght certificate .+

"~ Insurance policy

 The foreign currency portion for local products is payable upon respective ex-go factory
documents plus insurance of inland transportation through inspection certificate for payment §
- issued 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 cetified by the Engineer. The bi-
monthly progress rate of cach item should be calculated in breakdown of working items of
which the Contractor quotes himself with weight component,

(2) The local currency portion shall be paid to the Contractor in the form of bi- menthly payment,
by bi-monthly progress rate certified by the Engineer.

{3) Measurement and 'payment shall be made in accordance witli the Sub-clauses 8.3.10, 8349 .
and 8.5.10 hereinafter. '

‘8.2 Design Criteria and Particulars
‘8.2.1 Designloads

(1) General

The equipment shall be designed with the worst combination of (he 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 considers to be applicable and

necessary.
(2)  Gate leaf and stoplog
(a) Hydrostatic load
~ Hydrostatic load shall be of the water head difference between upslream and

 downstream sides of the gale and stoplog.

(b) Dead weight _
Reaction due to self weight.

{c) Operating load
Operating load shali conform to the equipment load specified in paragraph (4), Hoist.

(@) All loads imposed during operating the stoplog due to the overload hoist or stoplog
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jammed conditions.

“(3) Trashrack
{(a) Hydrostatic load
Hydrostatic load shall be of the water head difference between upstream and
downstream sides of the trashrack.
{b) Dead weight
(4) Hoist
The hoist shall be dcsig'ned taking into acconnt of the following loads :

(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 due to sliding parts
(¢) Friction force due to seal rubbers
' (d) Buoyancy

(&) All loads imposed during raising the gate due to the overload hoist.or gate jammed
condition |

(5) Mesh cover for open culQert_ of Saluran Cengkareng drainagc channel
(a) Trasll loa.cl. o - 10 kgfim?
() Dead weight of the mesh panel
(6) Other equipmeﬁl -
.(a.) Trash lo_ad. N 10 kgﬁ'm’

(b) Dead weight of the mesh panel
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(6) Other equipment

() Platform, etc.
Crowdedload  : 500 kgffm’

(b) Handrail
"~ Horizontal load : 30 kgf

8.2.2 Design stresses
(1) . Design stresses for gates and other steel structures
{a) Structural steel members

The allowable stresses for normal loading condition of structural steel members
~witha thickness of forty (40) mm or less shall be as shown in the following table : -

Kinds of Stresses o 5SS 400 or Equivalent {thickness <40 mm) |
| o SM 400

1) Axial tensile stress 1,200 kgf/om?
- (per net sectional area) _

2) Axial compressive slrcsé ' _ | On condition of _(l/r) 5‘20,
- (per gross sectional area) 1,200 kgf/ cm?
Compressive members. . Onconditienof 20< (/1) < 93

- 1,200-7.5{(l/r)-20} kgff- cm?
On condition of 93 < (1), C

10,000,000/ 6,700 + (1/r )2 } kgff cm?

where, 1 : buckling len'glh of member (cm) _
r : radius of gyration of sectional area of member {cm)

Compressive splice member 1,200 kgff cm?
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3)  Bending tensile stress 1,200 kgf/ cm?

(per gross sectional area)

4) Bending cmnpreésch stress On condition of {1/b) < (9/K)
 {per gross sectional area) - 1,200 kgf/ e
; Compressive miembers - On condition of (%K) < (1/b) < 30

1,200 - 11 (K .1/b- 9) kgf/ cm?

where, | : distance between fixed-point of compressive flange (cm)
b : width of compressive flange (cm)
K : Squ. Root {3 + (Aw/2Ac)}
- Aw : sectional arca of web plate (cm?)
‘Ac : sectional area of compressive flange {cm?)
In caSe of (Aw/Ac) < 2,K istakenas 2

On condition that compressive 1,200 kef/ cm? %
flange is directly fixed to e

skin plate, etc.

'5) - Shearing stress - o 700 kgff cm?
(per gross sectional area) '

In case the thickness exceeds forty (40) mm, the allowable‘strcss_c.s for normal loading
condition of the structural steel members shall be 0.92 times that of the allowable stress as
mentioned above, |
6) Combined stress resulting : : 1‘ - 1,800 kgl cm?
~ from combination of biaxial o '
or triaxial principal stress

7)) Stress in the bar elements of trashrack shall not exceed the foltowing critical stress.

~Fer =06, fy X (1.23-0.0153L1) g
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fer ¢ critical allowable stress (kg/cm?)

fy ¢ yield stress of the material (kg/em?)

L . laterally unsupported length of bar elements {cm), but 1. <70t

t thickness of the bar elements (¢m), decreased a corrosion
allowances as specified.

Notes:
{a) B_] 44 (SN10722-89-A) is equwalent to SS 400 (JISG 3101)

(b) The allowable stresses in case of overloading condition and/or the combined stresses
resulting from combination of biaxial or triaxial principal stresses may be increased by fifty
percent (50 %) than those for normal loading condition. In ne case, however, shall any
stress exceed ninety percent (90 %) of the yield point strength and/or minimum elastic limit -
of the steel material used. | '

The combined stress shall be calculated by the following formula as devcloped by Miscs,
§ Hencky and Hubber : | T

fg = Squ. Root { fx? +fy’ - fx ¥ fy + 3 fq’ )

Where, . , _ ‘
~fg :  Combined stress (kefiem?) .
fx :  Directstress (tension is considered as positive) (kgffcm?)
fy Direct stress acting perpendicular to axis of fx (tenslon is consuiered
as positive) (kgf/cm ) '

fq . :  ‘Shearing stress (kgffcm?)

(c) When steel material other than lhosé mentioned in the table is used its allowable tensile
“stress for normal loading condition shall not excced fifty perccnl (50 %) of the yleld point
stren glh of the steel matertal used '

Al other allowable stresses shall be computed in proportion to the allowable steesses given

, g in the table based on the yield point and/or ultimate strength of steel material used
whichever is the least,
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(2) Machine parts of hoisting equipment

All mechanical parts of the equipment subjected to normal or rated capacity loading condilion
~ shall be designed with the following factors of safety (F'S) against the ultimate strength of the steel
material used :

Material | ES for FS for ¥'S for
: ' Tensile Stress ~ Compressive Stress  Shearing Stress

Rolled steel for general

or welded structure 5 - 87

Carbon steel forgings 5 5 87

Carbon steel for machine _

structural use - 5 _ 5 : - 8.7

Corrosion-resisting steel s I 8.7

Carbon steel castings 5. - 5 - 87

Grayironcasting - 100 = 35 SR (1

Bronze casting | s 8 0 | &

(3) Concrete

The allowable concrete beafing and sheair_ing steesses shall not exceed 60 kgf/cmz and 3.'6 kegf/ cm?.
réspectively. ' o

8.2.3  Design particulars
(1). Minimum thickness -

" The thickness of all structural members® shall not be less than six (6.0) mm, except those of the
following parts or parl as approved by the Engineer : '
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- Parts Min. thickness (mm)

- Skin plate of gates 6.0

- Corrosion resisting steel plate for

sealing plates ' 6.0
- Steel sections o 5.0
--_Bar element o L 6.0

(2) Critical slenderness ratio

" The critical slendemess ratio for major compressive members shall be less than 120, and 150 for
- secondary members. The said ratio in case of tension members shall be read as 200 and 240,

respectively.

| (3)  Maximum deflection

“The maximum deflection of each horizontal main beam member shall be less than the following

value at full load: -~

Iguipment - - o ‘ Max. defléction
pment _ _

. Slide gal_e' o - ~ 1/800 of supporting span -
 Flapgate . 1/800 of supporting span

(4) Corrosion allowance

The corrosion allowance shall be the following value to thie water contact face members of gates
and trashrack: -

Equipment Corrosion allowance
Slide gate N S 05mm
- Flap gate 1.0 mm

© Trasheack  © LOmm-

(5) Coefficient of friction

For the purpose of designing the equipment, the coefficient of friction shall not be less than the
following values:
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Kinds of Friction YForce Frictional Coefficient

- Sliding friction force of bearing plate E 04
- Sliding friction force of seal rubber
(Agamst stainless steel plate)

* Dry condition ' 1.2
* Wetted condition _ 07
- Sliding friction force of sedimentary silt : 0.4

(6) Rubber seals

Scals shall be designed and mounted in such a manner that they are adjustable, water tight and
“shall be reaidily removed and replaced. Seals shall be molded. Extruded seals shall not be
perinitied. Where seals are installed curved, they shall be clamped ina jig which will form them to
the proper radius before the holes are laid out and drilled, and the ends trimmed. Holes in related
. parts of the seal assemblics s_hall be carefully drilled, using a template, to ensure proper matching
when the seal units are assembled. |

Al 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 rahgcs' and

conditions at the Site and shall be of a material that has provén successful in similar applications.

The seal materials shall have the following physm'il propcmes as determined by tests made in
accordance with the relevant standards:

Property ' - Limits

Tensile strength o 230 kgffem? minimun: -
- Ultimate elongation © - 450 % miinimum
- Durométer hardness | 601070
(shore, type A)
- Specific gravity l.1to 1.3 _
- Water absorption ' 5 % maximum by weight
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(70 °C for 48 hours)
- Compression set 30 % maximum
(as a percent of total original deflection)
- Tensile strength after oxygen ~ 80% minimum of tensile strength before aging
bomb aging for 48 hours at 70 °C.
- Adhesion of metal insert to rubber -
* Sheared test 16 kgf/ cm?

~* Tension test 2kgl/ ecm?
- (90 degree to axis) '

The gate seal shall be spliced at the comers by shop vulc'ani.z'ing to provide a single continuous
seal. The tensile strength of all shop splices shall not be less than fifty percent (50 %) of the tensile
strength of unspliced material.

(7 Materials

The materials used in structures of the steel gate shall be new and of high quality, selected
particularly to meet the duties 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 those as listed below or equivalent and/or-better in quality or as

approved in advance by the Engineer, untess otherwise specified:

() Steel plates, bars, etc.

- Steel plates for structural JIS G3106 SM400B, SIS G3101 SS
main pati's_of the equipment, 400, SNI 0552-8_9-A’ or equivalent
except for rolled steel shapes o

- Steel plates for general - - JIS G 3101, SS400, SNI 0552-89-A

structures or equivalent - or equivalént
- Rolled steet shapes : JNSG3 192, SNI 0945—89—}\_
' or equivalent '
- Expainded metals JIS G 3351 or equivalent
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- Steel bolts. nuts and washers-

- High-strength steel hexagon
bolls, hexagon nuis and
- .- plain washers

- Spring lock washers

- Corrosion‘il'esisting steel
plates and bars, etc.

" - Corrosion-resisting clad
steel plates

(b) . Castings

- Iron castings

JIS B 1180, B 1181 and B 1250,

" SNI0541-89-A or equivalent

JIS B 1186, SNI 0541-89-A or equivalent '

S B 1251, SNI 0571-89-A or equivalent

1S G 4304, G 4305 G 4306 and

-G 4307 or equivalent

JIS G 3601 or equivalent

JIS G 5501, FC200, SNEO813-89-A :

" or cquivalent |

- Steel castings -

- High tensile strength carbon
steel castings and low alloy
stee] castings

- Bronze castings

~ - Phosphor bronze castings

(¢) ~ Forgings __

- Carbon steel forgings

JIS G 5101, SC 410, SNI 1812-90-A
(to bé fully annealed)  or equivalent

NS G 51, SCMn Cr 3B or
equivalent o
JIS HS111 or equivalent

JIS H 5113 or equivalent |

~11S G 3201, SF 490 A, SNI 1855-90-A

or equivalent g‘
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(d) Wire ropes JIS G 3525, Grade G(galvanized),
SNI00G76-87-A or equivalent

83  Slide Gate and Hoist of Each Drainage Channel
8.3.1 General
“The following number of vertical lift, steel made stide gate with guide frame, manual spindle hoist

and appurienant parts complc’té with necessary accessorics shall be designed, supplied and
installed at each drainage channel by the Contractor. The drainage channel gate works are as -

follows:

No. Dimension . . _
Clear ‘Clear  Gate Type  Q'ty Design Opcr_atidn Water
Span Height Head . Head Difference
(m) . - (m) (m) . (m)

I. 08 x -08  Slidegate - .5 = 2.387 1.0

2. 09 x 09 Sldegate 1 186 10

3 10 x 10 Slidegate = 7 2835 10

4. L1 x L1 Slidegate 4 2644 10

. 12 x 12 - Sidegae 4 2739 10

6. 13 x 13  Sldogate 1 2.558 10

7. 15 x L5  Sldegate 1 2.391 1.0

. 23 x 23  Sldegae 5 4970 10

The drainage channel gates shall be used to close off lhe'respectivé culvert section during flood.
The genem.l 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
"e_ncloséd ini Vol. IV - Drawings, of the Contract Documents. ‘

The general data for the design of the slide gate are given in Sub-clause’ 8.3.3, Design data, '
hereinafter and these data shall remain fixed and shall not be altered. ‘

The Contractor shall exercise special care in the design and fabrication of the gate to avoid
vibration during any operating condition and water leakage under the fully closed condition.
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8.3.2 Design stresses

The design stresses shall conform to those specified in Sub-clause 8.2.2; Design stresses,

~hereinbefore.

8.3.3 Design data

The gate, guide frame and hoist shall be designed for the following conditions :

(1) General data

Quantily
“Type of gate
Clear span
“Clear height
Design head -
Operatioﬁ head
Sealing method

Corrosion allowance -
-~ Type of hoist

Hoisting height
- Operating force

Other design data such as hoist deck elevation, HWL, sill elevation, elc., are given in the Table of |
Drawings related together with the name of drainage channel and required quantity.

(2) Gate -

Refer to Sub-clanse 8.3.1, General
Steel made slide gate

Refer to Sub-clause 8.3.1, General .
Refer to Sub-clause 8.3. 1, General

. Refer to Sub-clause 8.3.1, General

Water head difference of 1.0 m

4 edges rubber seal at downstream

1.0 mm for water contact face members

M:inually driven single stem screwed spindle hoist
Clear height + 5 cm in normal operation

Less than 10 kgf

{a) Hydrostatic load :
Head water at HWL + 1.0 m
Tail water below gate bottom scat EL
(b) Seif weight of gate
Operating load

{(d) All loads imposed during operating gate due to gate jammed condition
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(3) Guide frame

The loading on the guide frame shall be the bearing foad and all other loads due to the most adverse
operation of the gate.

The guide frames and their anchors shal! be capable of transferring all the loads to the concrete

structure and of preventing harmful deflection of guide frames due to placing :hc secondary
‘concrete in blockouts.

(4) Hoist

The hoist shall be desxgned to open, close and hold lhe gate in any posmon between fully opened
and fully closed positions.

The rated capacity of the hoist ‘mcl the sirength of screwed spindle shall be adcquate for the
following combination of loads ' '

() Self weight of the gate leaf and spindle

" (b) Friction force due to bearing plates’
(c) Friclioi; foréé due to seal ﬁlbbers

‘(d) Buoyancy |

8.34 _Galc details

(1) - General

The gate shall be welded steel construction consisting of :skin plate, main horizontal beams,
vertical beam(s), bearing-cum-rubber clamp plates, 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 dgainsi the water pressure.

The main horizontal beams shalt be of H-beam, channel beam or built up plate girder construction.

The vertical beams shall be of channel beam or buiit-up plate girder construction and be

connected with the main horizontal beams and skin plate.
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The bearing-cum-rubber clamp plates shall be of mild steel to close fit with the track frame

surface,

The gate seals shall be 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-'rcsisting steel shall be provided on each side of the gate to

limit the lateral movement of the gate. Two (2) tapered wedges made 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 lapérecl wedges shall withstand the toad due to possible most adverse
‘operation of the gate. '

‘Oie i ting lug shall be provided 'Qn the top of the gate for the connection of hoist spindle by the -
corrosion-resisting steel pin with corrosion-resisting steel split pin or key plate. |

(2) Tolerances

The gate shall be accurately fabricated and installed within the fol_loxvilag tolerances;

Point to be measured ' ~ Tolerances (mm)
Gate width | 1+ 4
Gate height + 4
Gate depth | %2
Diagonal lengih difference + 4
Distance of center to center of bearing plates + 4
Distance between side seal ubbers 7 4+ 10

The tolerances not specified hercin shall be defined by the Contractor himself and subject to the
Engineer's approval. '

835 Guidg frame defails
(1Y General

‘The guide frame shall consist of the sealing frames, linte] beam, sitl beam, track frames, front
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frames and all other components necessary for the complete and satisfactory installation of the

guide frame.

' ’l’hc sealing frame shall consist of corrosion-resisting stee! plate attached 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 specificd tolerances.

The linte} beam shall be true to form and free from twist and warp to provide a close fit with the
upper rubber seal of gate. The corrosion-resisting steel plate shali be welded to the beam by
continuous welding and be ﬁmshed smooth and straxght within the specnﬁec! tolemnces when

assembled.

‘The sill beam shall be true to form and free from twist and warp to provide a close fit with the
bottom scal of gate. The surface of the sili beam shall be flushed with the sill elevation and shall

: be ﬁttcd and attached 1o the side sealing frames at the corers to form a continuous seal when the

gate is fully closed. The surface plate of the sill beam shall be of corrosion- rcsnslmg steel.

The track fr':mes shall be capab!e of transferring the water pressure load from the gate to the

_concrele structure. The surface of thc track frames shali be furmshed with corrosion- resisting steel

plates, and be true and flat.

~ The side guide frames 'shall have ample strength 'to resist the load of the side guidcs' ~The

assembled smle guide frames shall be stralght over their entire length and no offset shall exist at
_}OllllS ' ' :

The front frames shall have ample strength to resist the load of the front guides and be true and flat.

- (2) Tolerances

" The guide frames shall be accurately fabricated and installed within the following tolerances;

- Point to be measured o Tolerances (mm)

Clear span x _' SR N
Clear height - 4 4
Sealing span + 4
Diagonal length difference 4 4
Distance between front and track frame face + 1
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Distance of center to center of track frame + 3

Height of guide frame + 6
Distance between side guide frame 0,+0
Flatness of lintel and side sealing franes + 0.5/m
Straightness of lintel and side sealing frames + 2

~ Flatness of sill beam surface + 0.5/m
Straightness of sill beam surface + 2
Flatness of track frame surface + 0.5/m
Straightness of frack frame surface *2
Straightness of side guide frame + 2
Straightness of front guide frame surface o+ 2

The tolerances not specified herein shall be defined by the Contractor himself and subject to the
Engincer's approval. '

8.3.6 Hoist defails
* The hoist shall be manually operated single stem screwed spindle hoist suitably mounted on the

steel deck to open, close and hold the slide gate in any posnmn between fully opened and fully
closcd posmons . .

‘The hoist shall consist of stand; mechanical equipment, i.e., bearings, gear reducer unit, screwed

and extension spindles renovable spindle supp'on(s) with brackel(s), manual operating device,
mechanical position indicator and all other necessary ccmponenls including the hooks for proper
and efficient operation of the hoist. ' '

The hoist shall be designed to withstand the rated hoist load at the specified allowable stresses and
the factors of safety. The spindle shall be of corrosion-resisting steel.

The mechanical equipment shall conform to the requitements of Sub-clause 8.1.5 hereinbefore,

Two hooks shall be provided at the horizontal beam as shown on the Drawings related for
- installation and maintenance purposes of the gate. :

TS8-40




8.3.7 Shop assembly and tests
(1) Gate and guide frame

The gate including seals, side guides, lifting lug, etc., shall be assembled at the shop in the

- approximate posilion that it will have after installation at the Site. While assembled, the gate shall _

be checked for dimensions, tolerances and accuracy of aligninent.

- Any error and misalignment discovered shall be promptly coirected. ‘The seals shall be fitted (o

their suppotts during the shop assembly.

- The track frames, side guide frames, sealing frames, silt beam, lintel and front frames for the guide

frames shall be assembled at the shop. All dimensions of the guide frames, that correspond to the
gate dimensions, shall be checked and any error and misalignment discovered shall be corrected.
Parts shall be clearly match-marked before disassembling _for shipment. '

(2) Hoist
The hoist shall be .complelely shop assembled and tested for smoothy and proper performance. All

units shall be tested at rated load and closely checked to ensure that all ne¢essary clearance and
tolerances have been provided and that no binding occurs in any moving part. AH bearings shall be

carcfully checked. Ali lubricating grease and oil requiréd for the performance of the test shall be

furnished. Any improper operation discovered shall be corrected and the entire test shall be
repeated. '

. 8.3.8 Installation and tests at the Site
() Guide frame

 The guide frame shall be assembled in the blockout-in accordance with the "FOR WORK

DRAWINGS" and approved erection manual, brought to line and grade within the tolerances

~ specified and firmly secured in place. Alignment bolts or other necessary devices shall be used to

install the guide frame at corresponding accurate position.” Connections between guide frame,
anchored materials and the alignment devices shall be adjusted, finnly tightened and welded to
hotd the guide frame securely in position while concrele is being placed in the blockout.

Additional bracing shall be provided where necessary to ensure the required alignment. Extreme
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“care shall be taken to ensure that the sealing surfaces lie in a true planie within the- tolerance
specified for their entire length.

Placement of conerete in blockout shall not proceed until the guide frame has been completely
assembled and secured. During and after concrete placing, alignment and tolerances shall be
“checked and remedial action taken if readings indicate that displacement has occurred.

(2) Gate
The gate cbmplcle wilh side guides, lifting lugs and scals shall be assembled and erected in

“accordance with the details shown on the HFOR WORK DRAWINGS" and approved erection
~manual.

The bottom of the gate, when ereéled, shall be in true alignment to ensure a tight and even bearing
of the rubber seal on the embedded sill beam. The sides of the gate shall be true alignment so that

the rubber seals, when installed, will have a'tight and even bearing on' the sealing surface

embedded in the concrete. The gate shall be '1ssembled and erected within the shop test tolerance
necessary Lo meet the specified tolerances. '

- {3) Hoist

Befon, assembly, all bearing surfaces, Jommls grease and ml groovcs shall be carefully cleaned

and lubricated with an approved oil or grease. Before operahon, all lubncatmg system shall be
- checked by the Contractor.

The hoist shall be completely assembled and installed in accordance with the "FOR WORK
DRAWINGS" and approved erection manual. The hoist shall be located and adjusted so that they
are in true alignment with lifting lugs of the gate. |

* Afer installation of the hoist and prior to setting the spindle, the hoist shall be operated and
checked for _proper operation. After comp]ehon of the above tests, the spindle shall be set and
connected to the gate and the gate shall be tested. “Any defect or improper operation discovered
: during the test shall b\, corrected and the entire test shall be repeated.

8.3.9  Tests on completion

‘After completion of installation work at the Site, the following tests shall be performed by the
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Contractor in accordance with the approved test procedure:
(1}  Preliminary tesls

(a) Inspection by feeler gauge measurement of satisfactory sealing of all seals, and
(b) Inspection of satisfactory installation of all components. '

('2) Operalioh test
The operation tests shall include but shall not be confinedto:
(a) Check of manual operation of hoist
(b) Check of satisfactory operation under dry and available maximum water level, and

(¢} Check of gate position indicator.

8.3.10 Mcasurement and payment

" Measurement, for payment, of steel slide gate and hoist will be made on the basis of actual
“installed number of steel sllde gate and hoist in sets as shown on the Draw:ngs or as directed by the

Engmcer :

_ Payment shall be made for the number of sets mcasured as prov ided above al the Conlracl unit

price per set stated in the Bill of Quantmes which unit price for steel slide gate and hoist shall
constitute full compensation for the cost of all labour, tools, equipment and materials including
designing, procurmg. transporting, storing, handling, assembling; erccling, installing, galvanizing

‘and painting as well as supply, installation of all related materials and ﬁttmgs and other items

necessary to complete the Works.

Payment shall be made to the Contractor subsequent to the tests on completion specified in the

~ preccdmg Sub clause 8.3.9 and the Engineer has ascertained lhe gatc and hmst have been

completed and have beconie opermlom]

‘84 Flap Gates (Not Applicable)

8.4.1 Gceneral (Not'AppIicable)

8.4.2. Design stresses (Not Applicable)
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8.4.3. Design data (Not Applicable)

8..4.4 Gate details (Not Applicable}

845 Séaling fral;le details (Not Applicable)
84,6 Shoi) assembly and tests (Not Appiicable)

847 ‘ lnst.a_l!ation.{l\':ot Applicable) _ |

8.4.8 :Measurement and payment (Not Applicable)

"85 | Timber Stoplog

8.5.1 .Gc;wral |

“The following number of limber stoplogs shall be’ designed, supplied and installed at each
~‘sluiceway by the Contractor. These sl_uiéé:way stoplog works are as follows. '

No. Dimension : o Q'y

Clear Clear St'oﬁtog Type - Stoplog - Guide frame ' _'Dcsign"

‘Span  ~ Height : (set) o Head
i R . ()
1. " 09m » 09m Timberstoplog - 1 28 sets in total . 2.367
2. - 12m x 1.2m  Timber stoplog 1 ' 2138
3. 13m x L3m 1‘i|11ber_sfoplog i ' o - 2.558
4 23m - x 2.7m  Timber stoplog 1 4.400
5. 23m x 3.4m  Timbersoplog 1 . . 4400

Stoplogs shall be used for maintenance and repair of the slide gate slots,

Slopidgs shall be stored at storage yard and transported by the ordinary truck to the designated
place. Stoplogs having 2.3 m in clear span shall be handled by the portable hanger.

The general data for the design of stoplogs are given in Sﬁb—clausc 8.5.3, Design data, hereinafter E_
-and these data shall remain fixed and shall not be altered.
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‘The arrangement of sioplogs shall be as shown on the Drawing enclosed in Vol. 1V- Drawings.

8.5.2 Design stresses

* The allowable beading and 'shearing stresses of first class teak wood shall not exceed 110 kgffem?® .

and 11 kgf/cmz. respectively. The other design stresses shall conform to those specified in Sub-
clause 8.2.2, Design stresses. ' ' '

8.5.3 Design data

The stoplogs, guide frames and portable hangers shall be designed for the foliowing conditions :

- (1)  General data

Quanlity o Refer to Sub-clause 8.5.1, General

~ Stoplog type . : Timber stoplog

- Clear span .. i Referto Sub-clause 8.5.1, General
Clear height : Refer to Sub-clause 8.5.1, General

* Design head . Refer to Sub-clause 8.5.1, General
Operation head : Water head difference of 0.2 m

" Height of each block 1 200 mm

Other design data such as HWL, sill elevation, operation deck elevation, etc., are given in the
Table of Drawings related together with the vame of drainage channel and required guantity.

(2) Stoplog
_ (a)_ Hydrostatic load
Head water at HWLL
Tail water below sill elevation-
(b) Self weight of the stoplog leaf

(¢) Operating load
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(3)  Guide frame
“The loading on the guide frame shall be the bearing loads and all other loads due to most adverse
operation of the stoplog by the portable hanger. The guide frame and the anchors shall be capable
- of transferring all loads from the stoplog to the concrete structure.

(4) - Portable hanger

The portable hanger shall be designed to lift the dead weight of stoplog, plus all friction load due to
-the stoplog block. S

-8.54 Stopldg details
: (']) General
- Each block of stoplog shall be a timber piece. Lifting eye bolts shall be provided at the both side of
only stoplog having 2.3 minclear span. Timber quality shall be hard wood and well seasoned first
class teak wood. Timber shall be treated with coal tar creosote. Two lifting eye bolts including
~ nuts and plain washers shall be hot-dip galvanized. -

(2) Tolerances

Each stoplog block shall be accurately fabricated and installed within the following tolerances;

Point to be measured - Tolerances (min)
Stopldg width £ 35
Stoplog height + 5
Stoplog depth +5
Distance between if ting eye +3

The tolerances not specified herein shall be defined by the Contractor himself and subject to the
Engineer's approval. ‘ -
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8.5.5 Guide frame details

(1Y General

" Two guide frames shall be provided at both the slots as shown on the Drawing. - The guide frame
shall be of angle beam and the anchors. The frames shall be straight and flat for providing aclose
fit with the stoplog block. :

" (2) Tolerances

‘The guide frame shatl be fabricated and instatled within the followi'ng tolerances ;

Point to be measured Tolerances (mm)
Clear span + 35 "
Height of frame 5

© Flatness of frame + Um

+ 2

Straightness of frame

_ The tolerances not specified herein shall be defined by the Contractor himself and shbjec; to the
* Bngineer's approval. - '

8.5.6 Po_rtaﬂle,hanger details

- Each portable hanger shall be provided at the outlets conduit of Saluran Cenkaren drainage
~channel for easy handling the timber stoplogs. The portable hanger shall consist of a hangcr

support, required number of stands and a handling tools with slings and hooks.

The hanger support shall be of a steel pipe construction with a U - hook for suspending a handling
tool The stand for h'mger shall be adequate for removmg the hanger The handling tool shall be

- of manually operated chain block type and the capacity and lift shall be suitable for the timber

stoplog to be handled. The structure of the portable hanger shall be as shown on the Drawing or as
directed by the Engineer. ' | ’ '

8.5.7 Shop assembly and tests

Each stoplog block shall be manufactured at the shop. After manufacturing, cach stoplog bleck
shall be checked for dimensions, tolerances and accuracy of alignment.
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The dimensions of guide frame shall also be checked at the shop.

- The por'labTe hanger shall be shop assembled and checked for dimensions, tolerances and accuracy
of alignment. Any error or misalignment discovered shall promptly be corrected.

8.5.8 Installation and fests at Site

The guide frame and the anchors shall be erected with reinforcement bars and form works in
~ accordance with the "FOR WORK DRAWINGS" and approved erection manual, brought to line
-and grade within the lolémn_ces specified and firmly secured in place. Placement of concrete shall

not proceed until the guide frames and the anchors have been completed, assembled and secured.

’ During and after placing the concrete, alignment and tolerances shall be checked and remedial -

action taken if readings indic_ate that displacement has occurred.
Each stoplog block shall be erected in accordance with the "FOR WORK DRAWINGS". :

8.5.9 Tests on completion

After completion of installation work at the Site, the following tests shall be performed by the

- Contractor in accordance with the approved test procedure:

(1) Inspection of satisfactory installation of all components, and
(2) Check of satisfactory operation of handling tool. B

After completion of final test, the Contractor shall store the stoplogs at the storage yétd designated
by the Employer. '

8.5.10 Measurement and payment -

Measurement, for payment, of st_oplogs; stands for portable hanger, portable hangers, handling tool

and slings will be made on the basis of actual installed number thereof in sets as shown on the
Drawings or as directed by the Engineer. ‘

- Paymient shall be made for the number of sets measured as provided above at the Contract unit

. price per set stated in the Bill of Quantities, which unit price for stoplogs, stands for portable
hanger, portable hangers, handling tool and slings shall constitute fult compensation for the cost of

T58-48




all labour, tools, equipment and materials including designing, furnishing, fabricating,
transporting, painting, preparing and submitting shop drawings and other necessary documents,
and installing stoplogs and other items necessary to complete the Works.

Measurement, for payment, of embedded guide frame for stoplog slot will be made on the basis of
the actual installed weight of steel in kilograms determined by the "FOR WORK DRAWINGS" or

as ditected by the Engineer.

Payment shall be made for the k;lograms measured as provsded above at the respectwe Contract

- unit price per kitogram stated in the Bill of Quantities, which unit price shall constitute futl
- compensation for the cost of all labour, tools, equipment and materials including des1gnmg,

furnishing, fabricating, transporting, installing the embedded metals, painting, preparing and

. submitting shop drawings and other necessary documents, and other items necessary to complete -
the Works. ' '

- 8.6  Rigid Trashracks for Open C!ilvei't_ of Saturan Cengkareng Drainage Channcl

8.6.1° ‘General

* Fixed trashracks shall be designed, supplied and installed at the entrance of the open culvert of the
- Saluran Cengkarcng sluiceway and the outlet of the tributary drain which flows into the outlet part

of the Saluran Cengkareng slunceway by the Contractor,

8.6.2 Design stresses

The design stresses shall conform to those specified in Sub-clause 8.2.2, Design stresses.

8.6.3 Designdata

The trashrack shall be designed for the fo_llowing condition :

- TFype : Fixed trashrack

- Quantity © Three (3)sets i One(l)set
- Clear span ' © 3333mx2sets,3.334mx | set :5.'000 m

- Vertical height . 2.403m | . 2510 m

- Gradient : 1:03 -

- Bar pitch- : 75 mm {center o center)
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- Design head : Water head difference of 2057 m : 2.000 m
- Corrosion allowance : 1.0 mm for water contact face members

'8.6.4  Trashrack details

(1) Detailed requirement

| Each trashrack shall be fixed type, which shall consist of screen panels, horizontal embedded
beams and all other necessary components. Each screen panel shall be made up with
rectangular seclion bar element adequately spaced and laterally supported by base plates, tie
bolts with spacers. Bach panel shall be fixed on the horizontal embedded beams by using
corrosion-resisting steel boits, nuts and washers.

{2) -Tolerances

- Points to be measured ‘ ~ Tolerances {(mm)
Trashrack width B
Trashrack height x5
Diagonal length difference + 5

- The tolerances riot speut" ed herem shall be made by the Contﬁclor himself subject to thc
Engineer's approva} '

8.6.5 Embedded beam details :
Horizontal embedded beam shiall be rolled steel shapes or built up steel construction,
8.6.6 - Shop assembly and tests

Trashracks including supporting beams shall be assembled in the shop in an approximate position

. S0 as to be installed at the Site. While assembled, the trashrack shall be checked for dimensions,

tolerances and accuracy of alignment. Any error and mlsahgnmem discovered shall be promptly
corrected. Parts shal! be clearly match-mar Led before d:sassemblmg for shipment.

8.6.? lnstallalion and lesls at Site
(1) Embedded beam

The embedded beam shall be assembled in the blockout in accordance with the final
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approved drawings, brought to line and grade within the tolerances specified and firmly
secured in place. Connections between embedded beam, anchored materials and the
aligament devices shall be adjusted, firmly tightened and welded to hold the embedded
beam securely in position while concrete is being placed in the blockout. Placement of
concrete in blockout shall not proceed until the supporting beams have been completely
assembled and secured. During concrete placing, alignment tolerances shall be checked
and remedial action taken if readings indicate that displacement has occurred.

(2) Trashrack

The trashrack shal} be assembled and erected in accordance with the details shown on the
final approved drawings. '

8.6.8 Measurement and payment

]
Measurement, for payment, of trashrack and embedded beam will be made on the basis of actual

installed weight in kilograms determined by the approved Draivings or as directed by the Engineer.

- Payment shall be made for the kilograms measured as provided above at the respective Contract _

unit price per kilogram stated in the Bill of Quantities, which unit price shall constitute full
compensation for the cost of all labour, tools, equ:pmem and materials mcludmg desngnmg,

~ fumnishing, fabricating, transpomng, installing the embedded ‘metals, pamlmg. preparing and

submitling shop dr’nwmgs and other necessary documents, and other items necessary to complete
the Works.

8.7 Mesh Cover

871 Gmpéral

Nccéss_ary quantity of mesh cover shall be desigtied, supplied and instailed at the entrance of the

open culvert of the Saluran Cengkareng drainage channel by the Contractor.
8.7.2 Design siresses

The design stresses shall conform to those specified in Sub-clause 8.2.2, Design stresses.
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8.7.3 Design dafa é}

The mesh cover shall be designed for the following condition :

- Type . : Pixed mesh cover
- Quantity : Necessary sets
- Clear total span 1 10.000m

Vertical height of culvert ¢ 2.403m
Total length of mesh cover = 378.4m
Design load .t 10kgfm?

' 8.7.4 Mosh cover details

: {i)' Detailed Requirement

Each mesh cover shall be fixed type, which shall consist of expanded metal, frame beams
“and all other necessary components. Each mesh cover shall be made up with expanded

metal w hich is supported at its circumference by steel angle. Each panel size shall be 2. Om_ .
'_ wide x 3.5m long. Each panel fixed on the concrete of cuiven by using corrosron resisting %
steel 'mchor bolts, nuts and washers. ‘

(2) ’l‘o]eranccs

Points to be measured _ ' - Tolerances (mm)

Mesh cover width 45
Mesh cover length + 5

The tolerances not specified herein shall be made by the Contractor himself subject to the
Engineer’s approval. '

8.7.5 [Inslallation and tests at Site -
The mesh cover shall be installed in '1écordan.cé wi.l‘n the ' “FOR WORK DRAWINGS” and

approved erection manual, brought 1o the line and gradc within the tolerances specified and firmly
 secured in place.
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3.7.6 Measurement and paymeint

Measurement, for payment, of mesh cover will be made on the basis of the actnal installed weight
of mesh cover in kilograms determined by the approved Drawings or as directed by the Engineer.

Payment shall be made for the kilograms measured as provided above at the unit pr.ice per
kilogrami stated in the Bill of Quantities, which unit price shall constitute full compcﬁsation for the
cost of all Jabour, tools, equipment and materials including designing, furnishing, fabricating,
transporting, installing, painting, preparing and submitling shop drawings and other 'n'ecessmy

| documents, and other items necessary to complete the Works.

TS8-53






	VOLUME III PART II - TECHNICAL SPECIFICATIONS 
	7. ROADWORK 
	7.1 General 
	7.2 Control and Removal of Water 
	7.3 Clearing 
	7.4 Drainage and Concrete Works 
	7.5 Excavation 
	7.5.1 General 
	7.5.2 Measurement and payment 

	7.6 Road Embankment 
	7.6.1 General 
	7.6.2 Moisture control and density 
	7.6.3 Placing and compaction 
	7.6.4 Measurement and payment 

	7.7 Sub-base and Base Course 
	7.7.1 Sub-base course 
	7.7.2 Base course 
	7.7.3 Measurement and payment 

	7.8 Tack Coat 
	7.8.1 General 
	7.8.2 Material 
	7.8.3 Execution of work 
	7.8.4 Measurement and payment 

	7.9 Surface Course 
	7.9.1 General 
	7.9.2 Material 
	7.9.3 Execution of work 
	7.9.4 Measurement and payment 

	7.10 Guardrailing 
	7.11 Contractor's Temporary Construction Road 

	8. GATES AND RELATED HYDROMECIIANICAL EQUIPEMENT 
	8.1 General 
	8.1.1 Scope of works 
	8.1.2 Standards and design 
	8.1.3 Drawings and documents to be supplied by the Contractor 
	8.1.4 Instruction manuals 
	8.1.5 Mechanical and structural works 
	8.1.6 Packing, delivery and storage 
	8.1.7 Tests and inspection 
	8.1.8 Spare parts 
	8.1.9 Maintenance tools 
	8.1.10 Procedure of payment 

	8.2 Design Criteria and Particulars 
	8.2.1 Design loads 
	8.2.2 Design stresses 
	8.2.3 Design particulars 

	8.3 Slide Gate and Hoist of Each Drainage Channel 
	8.3.1 General 
	8.3.2 Design stresses 
	8.3.3 Design data 
	8.3.4 Gate details 
	8.3.5 Guide frame details 
	8.3.6 Hoist details 
	8.3.7 Shop assembly and tests 
	8.3.8 Installation and test at the Site 
	8.3.9 Tests on completion 
	8.3.10 Measurement and payment 

	8.4 Flap Gate (Not Applicable) 
	8.4.1 General (Not Applicable) 
	8.4.2 Design stresses (Not Applicable) 
	8.4.3 Design data (Not Applicable) 
	8.4.4 Gate details (Not Applicable) 
	8.4.5 Seating frame details (Not Applicable) 
	8.4.6 Shop assembly and tests (Not Applicable) 
	8.4.7 Installation (Not Applicable) 
	8.4.8 Measurement and payment (Not Applicable) 

	8.5 Timber Stoplog 
	8.5.1 General 
	8.5.2 Design stresses 
	8.5.3 Design data 
	8.5.4 Stoplog details 
	8.5.5 Guide frame details 
	8.5.6 Portable hanger details
	8.5.7 Shop assembly and tests 
	8.5.8 Installation and tests at Site 
	8.5.9 Tests on completion 
	8.5.10 Measurement and payment 

	8.6 Rigid Trashracks for Open Culvert of Saluran Cengkareng Drainage Channel 
	8.6.1 General 
	8.6.2 Design stresses 
	8.6.3 Design data 
	8.6.4 Trashracks details 
	8.6.5 Embedded beam details 
	8.6.6 Shop assembly and tests 
	8.6.7 Installation and test at Site 
	8.6.8 Measurement and payment 

	8.7 Mesh cover 
	8.7.1 General 
	8.7.2 Design stresses 
	8.7.3 Design data 
	8.7.4 Mesh cover details 
	8.7.5 Installation and test at Site 
	8.7.6 Measurement and payment 






