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. Measurement will be made of the number of weep holes of the various
- lengths compfeted_ in accordance with the Drawings, the Specification and to
~ the approval of the Engineer. _

- Payment will be made at the rate entered in the Bill of Quanlities and shall
~ include the enlire cost of completing the work including materials, !abour
- equipment, transportatron and any other associated costs.

SECTION 19. WEEP HOLES

SCOPE

This section of the Technical Specification covers the general and specific
requirements of Weep Holes. it shall apply wherever Weep Holes are used
in the Works, such as in revetments, wall, wet stone masonry or other
applications, as shown on the Drawings or specified in this and other
Technical Specificalion clauses.

MATERIAL

Pipe:

Material for weep holes shall be 50 mm nommal diameter, black,
Unplasticised Poly-Vinyl-Chloride (uPVC) conforming to the requirements of -

JIS K 6741. Pipe for weep holes shall be approved in wrrtrng by the
Engineer before any purchase orders are pIaced

Palm Fibre:

- Palm fibre shall be fresh palm _fibre to the Engineer's approval.
Filter Cloth

Filter cloth shall be a polyester staple fibre, needle punched felt wrth a
minimum mass of 250 gm/m? and shall comply with ASTHMA M 288
‘Geotextiles used for Subsurface Drainage Purposes

CONSTRUCTION : .
Prpes for weep holes shall be cut to the required Ienglhs as shown on the

- Drawings and the inner end shall be surrounded by a ball of palm fibre not

less than 150 mm diameter wrapped in filter cloth. The filter cloth shall be
tied firmly to the pipe with nylon lwine so as to ensure that all water which
will enter the pipes must pass trough the filter cloth and palm fibre fillers.

Assembled units shall be placed in the work at the levels, positions and
slopes shown on the Drawings taking care to ensure that frlter constructed
as described above remains intact and that the exposed ends on the face of
the work are flush with the face of the structure through which the weep hole

. passes. Gravel backfill shall be carefully hand placed around inner ends of

the fillers ensurrng that that the filter remains intact.

MEASUREMENT AND PAYMENT

- I-"('ategones of work to be pard under this clause are as follows _

r . - Description o Unrt of Measurement
_MeepHole Dra50mm . o | No.

TS 1941
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20.1

, SECTION 20. ROADS AND PAVEMENTS

r‘GENERAL

This section covers the constructton of pavements for the followmg
categories of roads: o

Inspection Roads - '

Where rnspectlon roads are constructed in new areas they shall consist of
concrete paving blocks on sand bedding with concrete kerbs and W|th sub-

- base and base course as shown on the Drawmgs -

: Where Inspect:on roads are constructed over exlsttng pavements they shall
~ consist of concrele paving blocks on sand bedding with concrete kerbs as
shown on the Drawrngs

: Other Roads

Other roads shall be constructed as shown on the Drawrngs and shall have

" asphalt surfaclng '

120.2

20.2.1

2022

‘ Brrdge decks shall have asphatt concrete surfacmg

'PR,'EPARATiO_N oF "soBGR_ADE R

General , T - :
This clause specmes the requrrements for the preparatron of the surface on

'whlch mspectron roads are to be constructed

Testmg and Preparahon AR :
Where the mspectlon road is to be constructed on a subgrade of natural

- material {i.e. not on embankment), the Contractor shall check and visually

mspect the subgrade for soft spots which shall be removed and replaced

with suitable approved, compacted granular material. The Conlractor shall
* check the in-situ density of the subgrade to ensure that it complles with the
o acceptance cntena shown below : _ :

: 3 The acceptanoe crltena for the subgrade shatt be _

" “i)  No vrsmte soft areas ang;

it) " No discernrbte movement dunng rotllng wrth atlo 8 ton roller and

- iii) Compactlon 90% of the maximum dry densrty determrned accordlng

o AASHTO T99.

" No measurement or addrtrona! payment shatl be made for the testmg and
-~ preparation of subgrade described herein and the cost of complying with this
- clause shall be deemed to be included m the rates and tump sum pnces in

203

- the prrced 8|1| of Quantrtles '

SUB BASE COURSE o . _
© This item comprises the supply and ptacement of granular sub base materral

o ‘ﬂi‘f'm accordance W|th the followrng

. TS2041



20.3.1 Materials

Aggregates for sub-base shall consist of hard, durable parlicles or fragments
of crushed stone, crushed slag, or crushed or nalural gravel and filler of
natural or crushed sand or other finely divided mineral matters.
composite material shall be free from organic matters and lumps or balls of
- clay, and shall be of such nature that can be compacted readlly to form a

firm, stable sub-base.

- Materials for sub-base shall conform to the reqwrements for Class B sub-

base as specmed below or directed by the Engineer.

The percenfages 'passing the various sieves a'ré $ubject to épﬁropnate ,
' correchon by the Englneer when aggregates of varymg specmc grawt(es are -

:Q'used

Gradmg Requ;rements of Sub-Base Course Class B

The

. AASHTO_De_signation No Perce?lﬁgig;ssmg by
2 inch T 100
142 inch T70-106
~ tinch - . 6585
374 inch 75080
3/8inch T40-70
No.4Gmm) T30-60
No. 10 2 mm) 30-50
No. 40 (0.4 mm) T10-30
"No. 200 (0.074 mm) 515

Other Requtrements of _Sub_-B_ase Course C_las__s B ' |

"~ 25max - .

7 Liquid Limit (AASHTO T89) .- -

_ _Plaslicity Index (AASHTO T91) " 8 max.
Sand Equivalent (AMASHTO T178): | -~ 25 min.
Loss by Abrasion of particles retained A eor i

on ASTM No. 12 sieve (AASHTO Tog), [ 40% max.
- Soaked CBR atthe required density ' |~ 5+ -
- (100% of the maximum dry densny ‘. 60% max.
- according to AASHTO T180) : o o

20 3.2 Placmg and Spreadmg

(a) Sub-base material shall be placed as a unlform maxture on lhe s
' prepared subgrade in a quantity which” will provide the requued ,

© compacted thickness. When more than one layer of sub-base material -

- base is required, each layer shall be shaped and compacted before _
the succeeding layer is placed. When uniformly mixed, the sub-base
material shall be spread to the required thickness as shown on the
Drawings or as directed by the Englneer ' :

Py
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(b)

(c)

@

12033

20.3.4

Sub-base material shall be distributed in a continuous uniform layer or
windrow of such size that, when spread and compacted, the finished
layer shall be equal to or slightly greater than the nominal thickness of
sub-hase shown on the Drawings.

When hauling is done over previously placed .sub base material,

. hauling equipment shall be dispersed uniformly over the entire surface
" of the previously conslructed layer to mmrmrse rullang or uneven
compaclron ' _ : :

Where the reqwred thrckness is 150 mm or Iess the matenal may be

- spread and compacted in one layer. Where the required thickness is

more than 150 mm, sub-base material shall be spread and compacted

- in two or more [ayers of approximately equal thickness, and the
- maximum compacted thickness of any one layer shall not exceed

150 mm. All subsequent layers shall be spread and compacted in a

- similar manner.

(o)

‘The moisture content of sub_—base material shall Ibe adjusted before
compaclion by watering with approvéed sprinklers mounted on trucks or
by drying out, as required, in order to obtain the required compaction.

Compactmg the Sub base

(a)

Immediately after each Iay.er of the sub base has been spread the full -
width shall be compacted by approved compaction equipment.

~ Compaction shall progress gradually from the sides to the centre,
. parallel to the centreline of the road, and shall continue until the whole

surface has been compacted. All irregularities or depressions that
develop shall be corrected by loosening material at these places and
adding or removing material until the suiface is smooth and uniform.

- At all places not accessible to the compaction equipment, the sub-

 base material sha_ll be compacted thoroughly with approved tampers

(b)

~or compactors _ 7 , ‘ . _ ‘
: Each Iayer of the sub base shall be compacted to a densrty of at leasl

~ one hundred percent (100%) of the maximum dry density determlned
- in accordance with AASHTO T180, Method D. In-situ densily of the
. compacted sub-base shall be measured in accordance with
AASHTO T191 at the location directed by the Engineer.
Tolerances , : : _
: Tolerances for the sub base course sha!l be as specrfred in lhe followrng j
lab[e
- VTolerances for Sub-Bas_e Course,_ B
- Featwre - - .| . Tolerance
| Permilted variation from thickness of layer - £20mm
Permilted varialion from design level of surface +10 mm - 20 mm
Permilted surface irregularity measured by 3 m 20 mm
stralgntedge , o _ : T
Permitted yanatron from deslgn crossfal[ or £ 0.3%
camber , . o
Permitted vanahon from desrgn Iongrtudlnai grade o £0.9%

over 25 min Iength

TS 20-3
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- BASE COURSE

This item comprises the supply and placement of granular base course

7 material i m accordance w:lh the followmg

20.4.1

Matenals

“Aggregate for base course sha!i con51st of hard, durab!e patticles or

fragments of stone or gravel crushed to the size and of the qualily
requirements of this Clause. It shall be clean and free from organic matters,

- lumps or balls of ¢lay and other deleterious substances. The material shall

~be of such nature that |t can be compacted readlly to form a firm, stable

' base.’

- - All base course aggregate shall conform to the followmg physwal

requirements: : : - L
Phys:cal Requ:rements of Base Course Matenal

() - Toughness (ASTM p3) - 6min.
(i) ~ Loss by -Sodium - Sulphate Soundness Test Aoy ;
(AASHTO T104) | | 10% max.
(i) Loss by Magnes;um Sulphate Soundness Tesl S 4n0s e
" (AASHTO T104) L | 12k max
(iv) Loss - by Abras;on .after_ 100 .'revolulions ‘o -
" (AASHTO T96) | (0% max.
(v) Loss by Abrasmn - after 500‘ revolutions o '
" (AASHTOT96) - - S| A0% meax
(vi)  Thin and elongated pieces by welght (pieces larger | - 5% max.
- 1inch., with thickness less than 1/5 of length) __ ’ o
(viiy Soft fragments (AASHTO T189) SR 5% max.
(vii) Clay lumps (AASHTOT112) . - .. = °|0.25% max.

" Aggregate for base course shall conform to the 'requirements of Class A as

specified herein. Crushed gravel or rock fragments for base course Class

shall consist of the product obtained by crushing gravel or rock, which, if

directed by the Engineer, has first been screened in such a manner that

o when the aggregate is produced from gravel, not less than eighty .
. percent (80%) by weight of the coarse aggregate shall be of parllcles havmg _

at least one Iractured face.

a4
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Class A base course material shall be crushed rock or crushed gravel
~ conforming to the following grading requirements:

Grading Require_mentS for Base Course Class A

AASHTO Designation No. ) Percentage Passing by Weight
2 1/2 inch 100 ]
. 2inch 90 - 100
1 1#2inch 35-70 |
"1inch "~ 0-15 |
1/2 inch . 0-5’ T

Blendmg material for Class A base shall be quarry screenings or natural
sand of suitable binding quality as approved by the Engineer.” Blending
material shall be free from foreign or organic matter, dit, shale and clay
lumps or other detetenous matter and shall conform to the following

= requ:rements

" Gradmg Requirements of Blendmg Matenals for Base Course Class A

AASHTO Designation No. T F Percentage Passing by Weight
----- . 3/8inch 100 S
No 4(5mm) o) s o 854100
No. 100 (0.15 mm) T 10-30
Ptast(cﬂy Index (AASHTO TQO) SRR - max. ... .-
Sand Equrvatent (AASH_TO T1?6) PR _3(_)_min_

The percentage of crushed aggregate composed of elements having at least

- one fraclured face shall be at least elghty percent (80%) by welght of the
" matenat retatned on S|eve No 4 SRR

20.4.2

Spreadmg and Compactmg

The course and fine components of the base course matenal shall be mixed

. in propomons as dtrected by the Englneer

3 _Base course matenat shall be spread and compacted |n the same manner
. as specmed above for Sub-base Course. : '

2043

Tolerances -

_ Toterance for the base course shall be as specmed |n the foltowmg table.

STS205
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e To.'erances for Base Course-

o o Feature o ~ Tolerance
Permlued variation from thickness of !ayer , +10mm
Permilted variation from design level of surface | + 5 mm - 10

mm

Permilted - surface irregularity measured by 3-m

slraightedge | o 5 mm
Permilted variation from design crossfan or camber , +0.2%
Permilted variation from design longrludrnat grade over

0,
25 minlength - t 01 %o

BITUMINOUS PRIME COAT j ’

General

" This work shall consrst of furnlshlng and applyrng brtumlnous matenaI toa

-, bridge deck or 1o other areas shown on the Drawrngs ln accordance with
this Clause andlor as dlrected by the Engmeer o

20.5.2
20.5.3

1 20.5.4

Material for Prime Coat
Asphalt for the prime coat shall be cutback asphalt MC 70 conformmg fo the

' requrremenls of AASHTO M82 or equwa[ent o

Surface Preparatron before Prime Coatmg

" Prime coat shall be applred to the concrete deck slab of brrdges to be paved &

with asphallic concrete. No appllcatlon shall be made during wet weather.

Applrcatron of Prtme Coat

(a) Immedrately before applylng the pnme coat the Contraetor shall ~

sweep lhe full width of surface to be treated to remove all dirt and
other objectionable material. Asphaltic materials shall be applied by
“means of a pressure distributor or other equipment approved by the
Engineer, ata temperature between 40 9°C and 85°C.- '

(b) Therate of app!lcatlon of the I|qU|d aspha[l shall be from 0.8 to 2.5 litre _ |
- per square meter, bul lhe exact rate shall be as drrected by the '

Englneer

(c) - The prime coat shall be Ieﬂ undrslurbed for at feast 24 hours and shall -

not be opened to traffic until the prime coat has penetrated and cured
. sufficiently so that it will not be picked up by the wheels of passrng

vehicles. The primed area shail be maintained until the next course is -

~ applied. - Care shall be taken that the application of bituminous
~ material is not in excess of the specified amount; any excess shall be
b!otled wrih sand or removed as directed. :

(d) | AH areas maccessrb!e to the distributor shall be sprayed manua![y
~ using the device for hand Spraylng from the distributor. - '

(e) - Structures and trees adjacent to the area berng treated shaII be .

protected to prevent thelr bemg spattered or marred

 T$20-6
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20.6 ASPHALT TREATMENT BASE -

-'20.6.1 General : : .
" The Contractor shall construct the asphalt treatment base (ATB), to the
- lines, grades and drmensrons shown on the Drawrngs or directed by the

Englneer

3 20.6.2 Materrals :
{a) The brtummous material shall be a mrxture of aggregate, filler,
. hydrated lime, if required, and asphalt cement. The several aggregate

- fractions shall be uniformly graded and combined in such proporlions

- that the resulting composite blend meets the job-mix formula and the
following index of retained strength as determmed in accordance with

AASHTO T245, ASTM 1559: ,
© Properties of Bituminous Materia!s

Stabilily

750kg .
Flow - 2.5t0 4.0 mm
Voids in total mix C 4108%
Voids filled with asphalt 75 lo 85%

Mar_shal Quotient

1 8to 5 0 kNlmm (184 to 510 kgf/mm)

..(C) The gradlng of the aggregate shall be as fotlows R

- Grading of Aggregate for ATB

-~ o5 Sleve Designation Percentage Passing
Metric (mm) | ASTM by Weight
25 | dmen | 00
20 374 inch " 94-100
43 | 12inch 59- 100
10 | 3@inch 41-74
"5 | No.d | .. 3r-ar
25 | No.s8 TT33-46
06 | No.30 10-44
045 | Ne.100 | . 3.26
,o.om | No. 200 ~-<_2_-5 »

. (d) Before stockplllng aggregate the Contractor shall submrt a proposed

! job-mix formula for approval.
o definite single vatues for:

The formuta submltted shall propose

(i) - the percentage of aggregate passmg each specit(ed sieve;

i) “'_ t_he percentage of brtumlnou_s ma_terral to be added,;

- (i'ti') ' the temperature Of the mixture Ieaving the mixer;
{iv) the temperature of the mixture dehvered on the road; and

T8 207




(e)

0

(v} - the grading of bituminous material.

Values shall be proposed within the limits specified for the requrred of
bituminous concrete. The Engineer will determine a job-mix formula

- with single value for the items mentioned above and notify the
~ Contractor. The mixture furnished by the Contractor shall conform to
~ this job- mix forrnula within the fottowrng range of tolerances:

Tolerances for Job- M.'x Formula for ATB

Aggregate passmg the No 4 and Iarger sreves | 4 percent

Aggregate passmg the No. 8 through No. 100 + 7 percent
sieve . -~

Aggregate passing the No 200 sreve | *2percent

Bituminous material - EOEIEEIR 1 £0.4 pe_rcent
Temperature leaving the mixture - 1+ 6°C
:_Temperature delivered to the mixture . . +6°C

_Whenever test on the brtumrncus concrete mrx rndlcate a variation

from the approved design or when a change in sources of materials is
proposed, the Contractor shall prepare a new job formula for approval
and the Engineer will establish a new job-mix formula and notify the

‘ - Contractor. The plant mix material shall be tested by the Contractor,

© clean, hard and durable fragments free from an excess of flat,

()

0)

S0
_ tracture face

W

. at the direction of the Engineer, after b!endmg or mlxlng at the plant or

before final moorporatlon into the work. _ _
The coarse aggregale, as retained on a No 8 sieve, shall conS|st of

elongated soft or disintegrated pieces and free from stone coated wrth

- dirt or other objectionable material.

The percentage of wear, when tested accordrng to the Los Angeles
abrasion test by ASTM 0535 JIS A1121 or AASHTO T96, shall not be
more than forty percent (40%). .

The sodium sulphate soundness toss shall not exceed nine percent

(9%) nor shall the magnesrum sulphate Ioss exceed twelve percent
(12% : :

When crushed gravet is used not tess than 50 percent by werght of
the particles retarned on the No 4 sieve shall have at least one

The fine aggregate defmed as the fractron passrng No 8 sreve shall
have characteristics and soundness in accordance W|th AASHTO M29

i or ASTM D1073.

0

Maneral fllter when requrred shatt con5|st of Ilmestone dust Portland _
cement or other non-plastic mineral from an approved source. Mineral . -

' filler shall be dry, free-flowing, free from lumps and other objectionable

material and, when tested by srewng, shall meet the followrng gradmg

. requrrements :

TS 20-8
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| 20.6.4

(m) Asphalt cement shall be of penetration grade 60-70 and shall conform
‘with the requirements of AASHTO M20, ASTM D846 or JIS K2208.

- Grading of Mineral Filler for ATB

- Sieve Designation " o . .
RS — Percentage Passing by Weight
Metric (mm) ASTM _ _
06 No.30 | =~ 100
03 |  Nob5O | ~. 95-100
0.074 No.200 | .-~ - 65-100

Prime coat shatl conform with the requirements of Clause TS7.05.

Preparatron of Sub base -

(a)

©

Before apptylng the pnme coat the surface ot the sub base shall be

graded and compacted to remove all |rregutant|es and the compacted
densrty shall not be less than ninely percent (95%) of the modified

maximum dry densﬂy The surface shall be thoroughly cleaned with
" brooms or other equ:pment '

()

Apphcatron of the prime coat shall be performed in flne weather when

" the ambient temperature is 15°C of higher and wind velocity is below -
16 kilometers per hour. Work shall not be’ performed on a wet surface

noron a day with the probability of rain.

Twenty -four (24) to forty- eight (48) hours after apptlcatlon of the prlme
coat, when it has sufficiently dried, it shall be broomed. A limited
amount of sand, as directed by the Engineer, may be sprinkled on the

- prime coat to make further work possrbte if it is necessary to perform

further work without waiting for the prime coat to dry sufficiently.

. Excess sand shall be removed by broomlng before spreadmg the

asphalt treated base. 7:. '

Preparatlen of the Bltummous Mlxture
(a)

‘Aggregates shall be dried. and heated at the pawng ptant $0 that,
_ - when introduced |nto the mixer, the morsture content does not exceed '
7 0.5%. ' Co e D :

o)

Waler in aggregates shalt be removed by heatrng to the extent that

-+ there -is no subsequent foaming in the mixture before placing and
“spreading. Aggregates shall be heated to the temperature designated

" by the job formula with the specified job tolerance, with a maximum

temperature and a rate of heatmg that wall not cause permanent
i ,'_damagetothemlxture O o _

Particular care shall be taken so that aggregates hrgh in calc;um or
magnesium content are not damaged by overheating. The quantily of

 bituminous - material for each batch or the calibrated amount for

7 continuous mixer, as determined by the Engineer, shall be measured

§ _-"by weight and introduced into the mixer, at the specified temperature
“using the Iowest rate possrbte for adequate mlxrng and spreadrng

o

For batch mn<ers all mineral aggregates shall be placed in the mixer

! before ‘the . bituminous malerial ‘is added. The exaci temperature
e wrthln the specmed range sha!l be as drrected by the Englneer

TS_ 2090



20.6.5

20.6.6

)

(e)

“Mixing shall continue for the time necessary to coat all pa'rticles

uniformly, as directed by the Engineer. This time is dependent upon

~ the mix design and lype of mixing e’quipment used.

Transportation and Delwery of the erture

@ ..

- shall be lightly coated with a minimum amount of paraffin oil, lime

(D)

Trucks used for hauling bituminous mrxluree shall have tight, clean
and smooth metal beds.” To prevent mixtures from adhering, beds

solution, or other approved material. Each truck shall have a suitable

= cover to protect the mixture from adverse weather and an insulated

bed to maintain the mixlure at the specified temperature.

_;'The mixture shall generally be’placed at a temperatdre of between

120°C to 150°C when asphalt cement Is used. When the mixture is
placed during warm weather and the Engineer has determined that

_salisfactory results can be obtained at a lower temperature, he may
direct that the mrxture be mrxed and delrvered at the Iower

e temperature

- (c)
- conditions of adequate lighting.

)

Loads shall not be drspatched from lhe mrxer rf it is expected that

spreading and compaction of the mrxlure cannot be comp!eted under

_ertures shalI be deirvered to the pomt of placement at a temperature -
within lhe tolerances requrred by the Job er Formula

Spreadmg

- fa) -

(c)

Immedlalely before placrng the brtumrnous mndure lhe prrme coat '

shall be cleaned using a power sweeper equrpped with a blower,
supp[emented wrth hand brooms if necessary, or bv other approved

- means.

_The mixture shall be taid Upon an approved surface whrch is
thoroughly dry and in suitable condition, and only when weather
“conditions are fair unless otherwise directed by the Engineer.

Placing shall commence al points farthest from the mixing plant and

- progress continuously toward the plant, unless otherwise directed by
- the Engineer. Traffic shall not pass over the base course until it has

been thoroughly compacted as specrfred and a!lowed to cool fo

‘_ almospherlc temperalure

@

Upon arrival the mixture shall be dumped into an approved brtumrnous :
paver, immediately spread to the full width required, and struck off in a -

. uniform layer at such thickness that, when work is completed, the

layer will have the required thrckness conforming to the specrfred '

: . grade and surface profrle T e -

o (e) - The bituminous paver shall be a self- contarned power propelled umt
T 7 with an aclivated screed or strike-off assembly heated as necessary.

" The paver shall be capable of spreading and finishing courses of

-~ hituminous plant mix material of the specified thickness, smoothness

“ (i) - The paver shall have a recervmg hopper of suffrcrent capacrty to

“and grade, and shall also be equrpped wrth an automalrc Ilne and _
‘grade controfling device. : ‘ S

* permit a uniform spreading operation, and the hopper shall be
" equipped with a distribution system to place the mixture
unrformly in front of the screed ' : :

© TS 20- 10
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(i) The screed or strike-off assembly - shall effectively produce a
" finished surface of the required evenness and texture without
- tearing, shoving, or gouging. o

(i) The paver shall be capable of operaling at forward speeds
“consistent with the satisfactory laying of the mixture and the
paver speed shall be regutated to eliminate puiling and tearing of
bituminous material. ' o

© - {f) The mixture shall be blaced in strips not less than 3 ﬁieters wide, To

(9) -
~ mixture may be hand-spread.
2067

O

- undue displacement or hair cracking, and shall start from the center of

‘with a one-way slope.

- ensure proper drainage, spreading shall begin along the pavement

centerline on a crowned seclion, or on the high side of a pavement

iy After the first slrips has been bompacted, thé_second strip shall |

be placed, finished, and compacted in the same manner as the
first strip.  After the second slrip has been placed and rolled, a
5-meter straightedge shall be placed across the longiludinal joint
to determine if the surface conforms to the grade and contour
- requirement. : SRR ; o

In areas where use of mechanical spreading and finishing equipment
is impractical because of irregularities or unavoidable obstacles, the

.Cbmp-at:t-i-qn of t_h_é Mi_:q("tufé_‘ o

(a)

 operated to handle plant output.

)

" result of reversing the direction of the roller, or from any other cause,

' where needed.

G

e

After vspre_adin'g',' the mixtﬁ_fe .shallr be A_Vth-o'ro'ﬁghly and uniformly
compacted with power rollers. Sufficient rollers, shall be furnished and

Rolling shall begin as soon as the mixture can bear the roller without

the first strip and continue toward either edge. On subsequent strips,
rolling shali start from the edge adjacent to the previously laid material

" and continue toward the opposite edge. "

~ The speéd of roller shall, at all tEmé's, be ‘slo’\'N'_enoUgh so as to avoid
" displacement of the hot mixture. Any displacement occurring as a

shall be corrected at once by rakes and by applying fresh mixlure

"Rolling shall continue until all roller marks ar¢ eliminated, the surface

is of uniform texture and true to grade and cross section, and the -

in-situ density is not less than ninety-eight percent (98%) of the -

- specified laboratory density as obtained from laboratory compacted

specimens of the same materials and same proportions used in the

" . asphalt mixture as determined by AASHTO T166. The method of

sampling the mixture and the compaction of specimens shall be in

" accordance with AASHTO T168 and AASTHO T245, respectively.

Field density tests shall be made at least twice daily. .

“In areas nol accessible to the roller the mixture shall be thoroughly
. - compacted with hot mechanical tampers. ... ..o
SRV .
-+ . _of in any way defeclive shall be removed and replaced with fresh hot
- mixture -and- immediately compacted to conform to the surrounding
~ areas, all at Contractor's expense. Skin patching will not be permitted.

Any mixture which becomes loose and broken, contaminated with dirt,

CTS 201



20 6.8 I'rrmmmg and Clean-up

®

_-’20._6;9

(a)

(©)

Ptacrng of the bituminous mixture shall be as continuous as possible.
Rollers shall not pass over the unprotected and freshly laid mixture

' unless authorized by the Englneer
Transverse jOIn'(S sha!l be formed by cutting back on the previous run -

to expose the full depth of the course. When so directed by the

~ Engineer, a brush coat of bituminous material shall be used on contact

surfaces of {ransverse joints just before additional mixture is placed
agarnst the prevrously roI!ed material. :

The exposed edges of the completed pavement shall be cut true to
the required lines. Material trimmed from the edges and any other

~discarded or rejected bituminous mixture shall be removed from the
o roadway and drsposed of in an approved manner

Completron Test
(a)

- (D)

207

| 2074

o

Surface Test © Tests for conformlty with the specified crown, grade

and width shall be made by the Contractor immediately after initial

~_compaction. Any deviation shall be corrected by removal or addition of

materials and oontlnuous rolttng , ,
After comp!n*ron of final rollrng. the smoothness of the course shatl

- again be tesled along the whole distance. Humps or depressions that

exceed the specified tolerances or lhat retain water on the surface

~ shall be immediately corrected by. removing defeclive work and

(9

replacing it vith new matenat at the Contractors expense

. Finished surfaces shall not vary from the desrgn etevations by more

than 5 mm when tested with a crown template and a 3 m straightedge

~ fumished by the Contractor. Tests shall be performed at 10m

(@)

lntervats along the road centertrne o

.The width shall not be less than 25 cm of the destgn sectron
- Mmeasured at 20m|ntervals :

@

Thickness Tests : The total thlckness of each compteted course of

~ .. asphall lreated base shall be determined by cores taken by the
.. Contractor for each completed layer at places desrgnated by the

~ Engineer. One core test shall be performed for every 200 m? of paved

area. The thickness shall not be 5 mm less than the desrgn depth for

any one tesi, and not tess than 2. 5 mm for an average of 10 tests.

0

When defrcrenores in erther elevatron or thrckness exceed the

- specified lolerance, the Contractor shall remove and replace the
asphalt treated base wrth new matonal ; :

' ASPHALTIC CONCRETE SURFACE COURSE

Aggregates for Asphaltrc Concrete Surface Course |
@

Coarse and fine aggregates shall be clean, hard, tough sound -
particles free from decomposed materra! organlc matters and other

_deleterious substances

Coarse aggregates whrch is matenal retalned on the 2 36 mm S|eve '
shall consist of crushed rock, crushed gravel or a mixiure of natural

- and crushed gravel. Not less than fifty percent (50%) by weight of the

TS2012
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coarse aggregates retained on the 4.75 mm sieve shall have at least

~ one fractured face.

(©

Fine aggregales Wthh is matenal passmg the 2.36 mm sieve, shall
consist of gravel, sand, stone screenings or a mixture thereof. Not
less than fifty percent (50%) by weight of the fine aggregates shall be

- crushed parlicles. The combined aggregate shaII conform to the

grading shown i in the following table.
‘ Gradmg of Aggregafes for Aspha!uc Concrete

ASTM Percentage Passing by Mass
Standard [ Coarse Fine -~ Filler Composite
‘Sieve | Aggregate | Aggregate | . -~ - | Aggregate
[ 3M4inch 00 | o 100
#2inch ‘| 80-100 I 85 - 100
No. 4 5-30 | 100 - 40-60
No.i0 | 0-8 |. . - | 100 | 25-45
No. 40 - -~ fe0-100 [ 15-30
“No.200 [ - | 0-8 |[80-100 | 4-10

When the combined grading of the coarse and fine aggregates is
deficient in material passing the No. 200 sieve, additional filler material
shall be added. The filler material shall consist of finely divided rock

o _ dust, hydrated lime, hydraulic cement or other suitable mineral malter

and shall conform to the grading shown in the followmg tab!e

e _ Grading of Filler 7 _
ASTM Standard S[eve | Percentage Passing by Mas's
~ No. 30(06mm) ~ 100
No. 50 {0.3mm) - 95-100
~ No. 200 (0.075 mm) oo 70-100

. TS20413



(e)

The coarse and fine aggregatee shall meet the foltovring requirements;

Required Properties of Aggregate fo_f Asphaltic Concrete

. Property . . Requirement |  Standard
Wear by the Los Angeles| ' ..o =
Abrasion test - o '<; 40% AASHTO T96
Loss when subjected to five -
cycles of the Sodium Sulfate - <12% AA&BI;O
Soundness Test . ' _
Sand - Equrvatent 'after call I '
processrng except for addltron of - >35 A’.ﬁ?go
asphalt cement . - _ .
Liquid Limit <25 AASHTO T89
Plasticity Index _ _ %6 AASHTO T90
Amount of thin and elongated < 5% -
aggregates by weight T

(f)_ Aspha!t binder to be mrxed with the aggregate shaII be pavung asphatt

' 20 7 2 Preparatory Works

" Bituminous surface course shaII be lard after the Engrneer has approved the
primed area.

20.7.3 Equrpment

- The equipment shall be either a batch plant or contmuous mix plant of |

. penetration grade 85-100 and shall meet the requrrements of
AASHTO M226 Penetratlon Graded Asphalt Cement

adequate capacily, co-ordinated and operated to produce a mrxture whlch
complies with the requrrements of thls Clause _ o -

@

(b)

(9

for:

(i)

(i)

(m)

Weighing, m'eterrng. or volumetnc measurement of ingredients. o

Asphalt Concrete Control Umt Satlsfactory means shall be prowded

All measuring devrces shall have an accuracy of 2%.

Checking the quantrty or rate of flow of asphatt concrete |

mgredrents into the mixer.

Maintaining the specrfred temperature of the asphalt concrete by

'steam jacketing or other msutatlon

' Controt of Mixing Time: The p!ant shall be equrpped wrth posrtlve'

means to govern the time of mixing, which shall be the interval

between the time the asphalt is spread on the aggregate and the time -

the same aggregate is discharged from the mlxer

Preparatlon of Aggregates: Before berng fed {o the dryer, aggregates

- shall be separated into two or more sizes and stored separately. One

storage unit shall contain aggregate of such size that eighty
percent (80%) will pass Sieve No. 4 and the other unit shall contain
aggregate of such size that eighly percent (80%) wrll be retarned on
Sleve No. 4.
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(i)  Should the Contractor choose to use natural fine material, a

-+ separate storage unit for such material shall be provided in

~ addilion to the two units mentioned above. If filler is used as a

~ separate component, it shall also be stored and measured
separately and accurately before being fed into the mixer.

(i) In placing the materials in storage or in movmg them from

. storage to the mixer, any method which cause segregation or

" uncontrolled combination of materials of different grading shall
be drscontlnued and the segregated or degraded materials:

: (iii) shall be re- _screened and if necessary, passed through the dryer
 before being mlxed or '

(iv) shallbe totally wasted.

- (V) ._F|ne and coarse aggregates shall be fed mto the dryer at a

" uniform rate and the rate of feed shall be maintained within ten

percent (10%) of the amount set. Coarse and fine aggregates

shall be dried and heated so that when delivered to the mixer

they shall be at a temperature of £17°C of the temperature of the
_asphalt belng used, or as directed. S

rmmememah'

-The Engineer will, togelher wdh the Contraclor determine a Job Mix

Formuta for the asphalt concrele mixture, established among other things on -

. the basis of ASTM D1559, Marshall Tests, made with specified aggregates

2075 1

and asphalt to be used. Modifications of the Job MIX Formu!a shaH only be

made wdh the approval of the Engmeer

Preparatlon and Composrtron of the Mlxture

 The components shall be combined so as fo produce a mixture conformmg

' to the following tabulated composition by weight. The exact percentage of

'+ asphalti in the mix shall be based on the Job Mix Formuta.

1 20.7.6

Composmon of Mixture for Brtummous Surface Course

()  Total aggregate (including filler . | .- . - 92 - 95%

(ii} Asphalt S S o 5-8%

Spreadmg and Compactmg

(a) The mlxlure shali be spread at a temperalure of not less than 107°C

and all initial rolling shall be done immediately after spreading. The
mixture shall not be placed on any wet surface or when weather
conditions will othewwse prevent its proper handling and finishing.

" (b) _':Asphait pavers shall be self- propel!ed mechanical, spreading and

" finishing equipment, provided with a screed or strike-off assembly
- capable of dislributing the matenaI to not Iess than the full width of a

. traffic lane.

| : (c) * Screed aclron shaII |nclude any cuttmg, crownrng or other pracltcal

. - - action which is effective on the mixture without tearing, shoving or .
.- gouging, and which prodtices a sufface texlure of uniform appearance.
" The screed shall be adjustable to the requued seclion and thickness.

~ The paver shall be provided with either a full width roller or tamper or

- olher suitable compacling device. Pavers that leave ridges, -

T$2015



(d)

(e)

)

.20.7.7

20.7.8

20.7.9

indentations or other marks in the surface that cannot be eliminated by
rolling or prevented by adjustment in operat(on shall not be used.

Where a course prewously laid is joined 10 a course to be laid later,
the first course shall be cut back and painted with asphalt as directed.

The mix shall be compacted lmmedlately after placing. Initial rolling
with a tandem stee! roller or a three-wheeled steel roller shail follow
the paver as closely as possible. Immediately following the sealing of
the longitudinal joints, rolling shall commence at the outside edges and

~ progress towards the centeriine. Rolling with a pneumatic-lired roller

shall be done immediately behind the initial rolling. In areas too small
for the roller, a vibrating plate compactor or hand tamper shall be used
to achieve thorough compaction. :

Roltmg shall continue as long as reqwred to attam a minimum
- compaction of nlnety—seven percent (97%) of the Marshall density of
. the approved Job Mix. -

Requlrements for the Mlxture o

When tested accordlng to the Marshall Method the bttummous mixture shall
conform to the reqwrements in the following table.

Requ.'red Properties of B:tummous Mixture -

- o Property .- oo ~ Value
Minimum stability .~~~ 0 | - 550kg
25mmFlow o o ol e DT R 8- 16%
Voids i in totalmix = ' o o 5--1%
Aggregates votds fltled wnth Asphalt cement R E 70--80%

] 1.4 MPa (143
Mln:mum dry compresswe strength S ‘k_gf;_'cmz) _
Maximum [oss in Marshall stablhly by submerglng _ ‘
specimens in watsr at 60°C for 24 hours as compared | - 25%
to the stabilily measured after submerglng m Water at| - ?
60°C for 20 mlnutes :

Spreadmg and Compactmg

Asphalt pavement shall be laid ano compacted to the demgnated Ievel and
traverse slopes as shown on the Drawungs BT '

Required Densﬂy e

- (a)

The densuty after compactlon shatt be determmed by taklng cores from

the various courses and testmg them in accordance with either:

(i) ASTM Method of Test D1188 “Bulk Specmc Grawty of
- Compacted Bitumlnous Mnxtures Usmg Parafﬂn Coated
‘ Spemmens or ool .

(i) ASTM Method of Tesl 02726, “Bulk Specmc Gravily of

o Compacted Bituminous Mixtures Using Saturated Surtaces Dry
7 Speclmen whlchever is appl:cable '

TS20-16




20.7.10

208

20.8.1

(b) The compacted pavement shall have a density of not less than ninety
percent (90%) of the densily of a laboratory specimen prepared in
accordance with the Marshall Test. )

Tolerances o :
Tolerances for Asphalt Pavement

o ... . Feature AU Tolerance
Permitted variation from thickness of layer o + 5mm
Permitted variation from design level of surface =~ +5mm-5
Permitted surface iregularity measured by 3mj & 6 mm
straightedge S 1 _
Pérmitted variétio_n from design crossfall or camber - '_ , +0.2%

' CONCRETE PAVING BLOCK PAVEMENT

.Matelfials _—_

Goncrete paving blocks shall be of the dimensions shown in the Drawings

.. and shall comply with the requirements of BS 6717: Part 1 1986, Precast
. Concrete Paving Blocks with no block having a compressive sirength of less
'lh_an40MPa. S e o

~ Sand Bedding shall be in accordance with the réquirements specified in TS

2 of the Technical Specification. ..~ o

-, Precast Concrete Kerbs shall consist of Class D concrete complying with the

requirements of TS 3and TS 4 of the Technical Specitication.

" Cement mortar shall be composed of one part of cement to three parls of
~ fine aggregate by volume, or such other proportions as shall be directed by

the Engineer, or as shown on the Drawings mixed with water so that the

o _ water-cement ratio does not exceed 0.45 by weight. -

2082

Construction Requirements I
Sand and concrete paving blocks and kerbs (curbs) shall be placed as

. described in Division D, TS — 0215 Unit Pavement.

* Where'shown on the Drawings weep holes shall be carefully placed at the
‘edge of the sand bedding as shown on the Drawings. Materials and

" construction shall be in accordance with the requirements of Section TS 19,

" Weep Holes, of the Technical Specification. -

209

MEASUREMENT AND PAYMENT

. Subgrade Preparatio_n'- R

" Measurement and payment is not applicable fo this item. Al costs for

complying with the specification for subgrade preparation shall be deemed

" to be included in other rates i the priced Bill of Quantities.”

e _Sub-Sa_é@ CQ'Urs_e (Aéqreéété C-Iass B) . .
. Measurement shall be made of .the vol

ume of'égéregétek'dl'.aés B material |

placed and compacted to the lines grades and dimensions. shown on the
- drawing or as directed by the _Engineer.and_approv_ed by the Engineer.



20.9

“Measurement and payment is not appllcable to this item. Al costs for
complying with the specification for subgrade preparation shall be deemed
~ to beincluded in other rates in the pnced Brll of Quantltres . '

‘o As hat Treated Bas

) Measurement will be made of the mass in tonne (1 tonne = 1000 kg mass)

MEASUREMENT AND PAYMENT N

Subgrade Preparation

Measurement and payment is not aopticabte to this item. All costs for
complying with the specification for subgrade preparation shall be deemed

- to be included in other rates in the prrced Brt! of Quantities.

Sub-Base Cours (Aggregate C ass B)

" Measurement shall be made of the volume of aggregate class B material

placed and compacted to the lines grades and dimensions shown on the
drawing or as directed by the Engineer and approved by the Engineer.

Payment shall be made at lhe rate entered in the priced Bill of Quantities
which shall be full compensation for the cost of materials labour, tools,
equipment and incidental items necessary to complete the Works in
accordance with the Specifications and instructions by the Engineer. The

- rate for aggregate class B shall also include complymg with the specified
- requirements for subgrade preparation.

Base Course (Aggregate Class A) . . .. - -

) Measurement shall be made of the volume of Aggregate:ctass A material
- placed and compacled to the lines grades and dimensions shown on the
. drawing or as directed by the Engineer and approved by the Engineer. '

:_Pay'ment shall be made at the rate entered in the 'briced Bilt of Quantities
" which shall be full compensation for the cost of materials labour, tools,

equipment and incidental items necessary to complete the Works in

- accordance with the Specifications and mstructtons by the Engrneer

Bituminous ane Coat

of asphalt treated base placed to the lines, grades and dimensions as

shown on the Drawings or directed by the Engineer and approved by the o

Engineer. Malerials placed outside the desrgn limits shown on the Drawmgs
shall not be measured for payment. . - o

Payment shall be made at the rate entered in the pnced B:II of Quantrtres
- which shall be full compensation for the cost of materials {abour, tools, -
- equipment and incidental items (including the cost of bituminous prlme coat

. . where asphalt treated base is laid directly on the primed surface) necessary

to complele the Works in accordance wnth the Specrfrcatrons and B

inslructions by the Englneer

"~ Asphalt Concrete

Measurement will be made of the mass in tonne (1 tonne = 1000 kg mass)

of asphalt concrete surface course placed to the lines, grades and

.'f dimensions as shown on the Drawings of directed by the Engineer and

approved by the Engineer. Materials placed outside the desrgn Ilmrts shown
on the Drawings shall not be measured for payment C

Payment shall be made at the ralé entered in the pnced B|II of Quantltres
which shall be full compensation for the cost of materials labour, tools,

equipment and incidental items (including the cost of bituminous prime coat - ':
E where asphatt concrete is laid dlrectly on the pnmed surface) necessary to

182048




Description - | Unit of Measurement
|Aggregate Class A - S m’ .
. |Aggregate Class B o ] m’
- |Asphalf Concrete” = A tonne
Asphait Treated Base _ , : tonne
B .

_ m
{ConcreteKertb I R
- [Cement Mortar m

complete the Works in accordance with the Specifications and inslruclions
by the Engineer.

Sand Bedding

Measurement shall be made of the volume of sand bedding material placed
and compacted to the lines grades and dimensions shown on the drawing or
as directed by the Engineer and approved by the Engineer.

Payment shall be made at the rate entered in the priced Bill of Quantities
which shall be full compensation for the cost of materials labour, tools,
equipment and incidental items necessary to complete the Works in
accordance with the Specificalions and instructions by the Engineer.

Concrete Block Pavement

Measurement shall be made of the area of concrete block pavement placed
to the lines grades and dlmensmns shown on the drawing and approved by
the Englneer :

Paymenl shall be made at the rate entered in the pnced Bill of Quantlltes

- which shall be full compensalion for the cost of materials labour, tools,
equipment and incidental items necessary to complete the Works in

accordance with the Specifications and inslructions by the Engineer.
Congrete Ker ' '

- Measurement sha!l be made of the volume of concrete kerb placed fo the

lines and grade as on the drawings or as directed by the Engineer and
approved by the Englneer '

Payment shall be made at the rate entered in the pnced Bill of Quantitlies -
which shall be full compensation for the cost of materials labour, tools,
equipment and incidental items necessary to complete the Works in
accordance with the Specmcat[ons and lnstructlons by the Engmeer '

Cement Mortar

' Measurement shall be made of the volume of cement mortar placed as

bedding and backing for the concrete kerb as shown on the drawings or as
directed by the Engineer and approved by the Engineer.

: Paymenl shall be made at the rate entered in the priced Bill of Quanlltles

which shall be full compensation for the cost of materials labour, tools,

- equipment and incidental items necessary to complele the Works in
- accordance with the Specifications and instructions by the Engineer

Categories 'o_f work to be paid under this clause are as follows:

SandBeddmg R ' Soooom
Concrete Block Pavement o
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SECTION TS 21. LANDSCAPING

GENERAL

 This section covers landscaping works comprising the planting of trees and

shrubs along the bank of the Baru River as shown on the Drawings.
Landscaping works inside the Baru Pumping Station Complex are specified
elsewhere in this specification. B : :

SCOPE OF WORK :
The work to be competed includes the fol!owmg

R Ptantmg of trees and shrubs of the lypes and in the Iocatlons and

spacings as shown on the Drawings and as mstructed by the Engmeer

s - Maintenance of trees and shrubs up to the end of the Defects Liabilily
Penod : . Lot

TREE PLANTING

Plant Requwements :

~Trees to be supplied, planted and malntalned shatl be as specifled in the

following table:

Height ] - Minimum

T T R . S Id:ealSpacing
_ Species . rnoludmg root Length of - interval
> S - hall . Roots .-} “m)
| il (mm) (mm)
Bougainvtltaea 1,000 180 | . 25

Branches and lea\res sha!l be in good heatthy condition.

The root batl compnsmg main roots hair roots and surrounding soal shall be
wrapped in a plastic or bamboo basket.

21.3.2 Method of Planting

21321

Ground Preparatton )

When locations for trees to be planted has been fixed and approved by the |
Englneer ground preparation shall be carried out as follows:

L An area 600 mm by 600 mm by 600 mm deep shaII be dug and the so:l

" loosened and removed.

¢  All rocks and debris shall be removed

¢ . The loosened red 30|I shall be mixed wrth natural fertlllser in the ratlo of
=1 .
. The excavatron shatt be half fllted wnth the so:l ferhltser mix
¢ - Mix enough red soil with peat moss in the ratio of 2 parts soﬂ to 1 part .
- pealt moss to form a 100 mm thick layer.

“»  The soil-peat moss mix shall be placed in the hole to form the 100 mm

thick layers.

-+ Backfill the hote with the remaining red s0if and tamp down -
¢ . The prepared ground shall be Ieft for a m:mmum of 10 days before tree o

planlng — _
3 TS



21.3.22 Planting

21.4

21.5

Planting shall be done as descnbed below:

« A hole of sufficient size for the root hall shall be dug in the prepared
ground. o .

¢ The wrapplng on the root ball shall be removed and the tree planted
- with backfiling made with the soil-peat moss mix. The soil level shall be
the same as the surrounding finished ground surface.

« Builda 100 mm high mound around the tree to form a watering saucer.

POST-PLANTING CARE
The Conlractor shall malntam all trees up until the end of the defects liability

: penod

_ Maintenance shall mc!ude regular ‘watering as reqwred (twrce a day during
~ the dry season), weeding around the bases of trees, propping as requrred

and trimming as directed by the Engineer.

Any tree which dies shall be replaced by the Contractor wrlh a tree of the
same specres and of similar size at his cost e N

MEASUREMENT AND PAYMENT

" Payment for tree planting shall be made at the Iump sum pnce entered in

the priced Bill of Quantities which shall be full compensation for the cost of

" all materials, labour and equipment for completing the tree plantlng and
) malnlamlng the trees until the end of the Defects Lrabrlity Period. - :

Categones of work to be pald under lhls clause are as follows

“ Description | Unit of Measurement

Tree Planting S L LS ;

I - ) -

L TS212
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~ SECTION TS 22, MINOR METALWORK ITEMS

. 224

22141

: GENERAL

Scope Lo S .- AR T
This Section covers the designing, manufacturing, transporting, installing,
coating and other common requirements incidenta! to all metal works to be

- {urnished under the Contract. The metal works herein shepified shall mean

2242

steel works such as handrails, ladders, bridge expansion joints, elc., as
shown on the Drawings or as directed by the Engineer. ' '

Submittals

The C'ontraclor'shéll prébaré sho'p d"rav'vihgs "show.ing‘ compléte details,

- sections and plans of all parls, assemblies, malerials lists, components,

connections and supports, and relations to the structures based on the

‘Drawings. The shop drawings are subject to approval by the Engineer in

-~ accordance with Clause 1.4.3. of the General Specification

2243

" Unless otherwise specifically provided in this Specificélioﬁ, the meta! works

shall be manufactured, fabricated and installed in accordance with the latest
provisions of JIS; or other equivalent standards approved by the Engineer.

All materials fo be furnished by the Conlracldr shall 'be'heﬁand shall have _

. the best quality of their respective kinds. .

" Unless otherwise specified in this Specificatidn‘,‘ all ma{e'rials and methods of

222
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fabrication shall conform to the standards listed in the following table.
S e _Stahdards for_Meta!work T

thérﬁ_ .. .y Standard -
StwctralSteel | ASTMA3®, Jis G3101 or JiS G3106
Structural Steel Pipe | ASTM 120 or JIS G3444 .
SteelPipe . . |Jseasz
| BottandNut | ASTMA307 Grade A or JIS B1180
Arc%:Weiding' Ele(.;_it_rodé"f' ) - AWS, JIS 2'3211'_‘ i 1;  i
© FABRICATION AND CONSTRUGTION

General -~

“The Contractor shall be responsible for the correctness and completeness of

" the shop drawings and for shop fit and field ¢onnections. -The work shall be

. shop-fitted and shop-assembled as practicable as possible, conforming to

' the details on lhg gpprov_eq shop _draWi'ngs_. S

 Where necessary, metals shall be insulated to prevent electrolysis due to
- contact between dissimilar metals and to prevent corrosion due to contact

LTS 2240



Where necessary, melals shall be insulated to prevent electrolysis due to
contact between dissimilar metals and to prevent corrosion due to contact
between metals and masonry or concrete. Insulation shall be by means of
bituminous paint or other approved means.

All fastening, anchors and accessories required for fabrrcatron and erection
shall be provided by the Contractor. Exposed fastenings shall be kept to an
absolute minimum, evenly spaced and neatly set out Wood plugs will not
be permilted. : -

"_Workmanshrp in fabrication shatl conform to the best modern shop and field
practice. All joints and intersecting members shall be accurately fitted and all

- works shall be fabricated on true planes wrth adequate tastenrngs

22.2.2

Weldrng

. Welding shall be carried out in accordance with the requrrements of the

“'__Amerrcan Institute of Steel Construction (AISC) or approved equivalent and
~“shall conform to the standard code o_f the Amerrcan Weldmg Society or

' equrvatent approved by the Engrneer , _
The Contractor shall submrt for approval detarls of the experrence and

qualifications of proposed welders. The welders shall have sufficient

experience and qualifications for welding work and hold cerlificates issued
- by "Balai Latihan Kerja, Departemen Tenaga Kerja (Employment Training

Cenlre, Department of Labour) or other trarnmg course approved by the

o Engrneer

All welds sha!l be vrsualty mspected by the Engrneer and shall be subject to

" " his approval.

. ~ When so directed by the Engrneer welds shatl be tested by radrographrc
~ tests specrfred |n JlS 3104 or other testtng method approved by the

~ Field weldrng shall not normally be permrtted However when expressly

- Engineer.

authorised by the Engineer it shall not be performed under adverse weather
conditions of rain, temperature, moisture and wind un!ess the weldmg work

. ds protected in a manner approved by the Engrneer

: Wetdrng etectrodes shall conform to the requrrements of JIS 23211 to 23212
or equrvalent approved by the Engrneer BRI '

Welds disapproved by the Engrneer shall be chlpped out to sound metal '

tested and repair-welded and subject to the Engrneers approval using a

, procedure approved by the Engrneer prior to carryrng out the repalr

22.2.3

22.2.4

Protectwe Treatment of Metalwork

~ All minor metalwork shall be galvanrsed in accordance wrth the requrrements _

of clause TS 24.1.16.9.

Check Sheets : S :
At least seven (7) days before p!acrng concrete in any structure or |nstatlrng

- any metal work, the Contractor shall submit, for approval, three (3) copies of

an approved checkout sheet detailing all iters of metalwork to be installed

~including unit masses and dimensions for materials to be furnished and

installed and receipled invoices or other approved documentary evidence

- detartrng the mass of any rtem whrch has been furnrshed and mstalled

- -TS 22




22.2.5

Installation

Melal works to be embedded in concrete shall be embedded when the
concrete is being placed or, if shown on the Drawings or directed by the
Engineer, recesses or blockouts shall be made in the concrete and the
metalwork shall be grouted in place using cement or embedded in second-
slage concrete. '

The surfaces of all metal works to be in contact with concrete shall be
thoroughly cleaned immediately before the grout or concrete is placed.

Metal works shall be accurately positioned and aligned in the locations as

- shown on the Drawings, and shall be held securely in the correct position

22.3

22.3.1

“during placing and setting of the concrele.

Where it is impracticable to place anchors or anchor bolts required for the
installation of metal work when the concrete is placed, holes shall be drilled
into the concrete after the concrele has set for 28 days and expansion bolts,
adhesive anchor bolts, or other approved anchors shall be installed.

Field welding, c_ulling'or drilling of prefabricéted galvanised metalwork ilemé
shall not be permitted without the written approval of the Engineer.

MEASUREMENT AND PAYMENT

Handrails o _
Measurement shall be made of the mass of st_eel handrails completed and

-~ installed and approved by the Engineer.

Paymént shall be made at the rate entered in the priced Bill of Quéntities

which shall be full compensation for the cost of all materials, labour,
- equipment and incidental costs for completing the handrail in accordance

with the Drawings and the Specification.

_ Calegories of work to be paid under this clause are as follows:

Description Unit ofI_Measurement
Hand Rail B ' - kg
?afety Handr Rail (Type-l) - kg N
Safety Hand Rail (Type-ll) : . kg

22.3.2 Ladder

Payment shall be made at the lump sum price entered in the priced Bill of
Quantities which shall be full compensation for the cost of all materials,

_labour, equipment and incidental costs for completing furnishing and -
~installation of a stee! ladder in accordance with the Drawings and the
- Specification and to the approval of the Engineer. ' o S

* Categories of work to be paid under this clause are as follows:

'Deébripti_ori o Unit of Measurement

|tadder . . o .. L LS
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23.1

23.2
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23.2.3

SECTION TS 23. MISCELLANEOUS WORKS

GENERAL
This Section of the Technical Specification covers the requirements for
works not specified elsewhere including the following :

- Staff Gauge

STAFF GAUGE

Scope of Work
The work includes the furnishing and installation of a vertical staff gauge for

* the v:suat observation of water depth.

Téchnical_ Requirements |
The staff gauge shall be of painted steel or anodised aluminium and shall be
suitably protecled against corrosion for permanent use in sait water. - '

Figures and calibration shall be clear and crisp to enable readlng in poor
light condttlons :

Submlttal

The Contractor shall submit shop drawmgs and technical detalls of proposed
materials, surface protection system marking pattern etc. for the Engmeers

approva!

23.2.4

23.3

Construction Reqwrements _

The staff gauge shall be installed firmly and plumb in the location shown in
the location shown on the Drawings or as directed by the Engineer.

MEASUREMENT AND PAYMENT :

Payment for the staff gauge shall be made following completion of
installation, inspection and approval by the Engineer in accordance with the
lump sum price entered in the Priced Bill of Quantilies which shall be full
compensation for the cost of all matenals labour, eqmpment and ali other

~associated costs. _
Categones of work to be paid under this clause :

Item - oo o Units of Measurement

S_taff_Gauge L - - LS
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SECTION TS 24. MECHANICAL WORKS
GENERAL REQUIREMENTS

General o

This section of the Technical Specification covers the general and particular
requirements for that portion of the Works described as, and identified in the
Bill of Quantities, as Mechanical Works. It specifies the design parameters,
minimum requirements of materials, workmanship, standards, tests and
finishes and for all the items of plant to be designed, manufactured,
delivered and installed by the Contractor under the Contract. -

All plant shall be designed, manufactured, installed and commissioned in

~ accordance with the Drawings and the requirements of these specifications

or as directed by the Engineer. - - : S
All the items of plant herein described shall be designed to endure long

" periods of opération without the need for substantial repair or replacement

“of the parts.

~ Al plant shall be products of reputable manufacturers that have a long
history and experience in the production of such plant. In addition, the

" subcontractor (supplierfmanufacturer) for the screw pumps shall have had

~ previous  experience in the design, . manufacture, instaltation and
" commissioning of screw pumps of diameter of at least 2.6 m diameter. -

- 244.2

Scope of Mechanical Works .~
The Conltractor shall design, manufacture, install, test, ‘commission and
reclify defects for all of the mechanical works, comprising the systems, sub-

~ systems and supply warranties components as shown in the Drawings and

~ . described in this section of the Specification.

Each item of plant, and each sub-system 'an_a system shall be desighed,

installed and commissioned such that the pumping station and the gate

. ‘system are complete and function in accordance with the operating

philosbphy for the pumping station and the specified requirements. -
Electrical works associated with the mechanical systems to be provided
shall be included in this scope of work unless otherwise stated and included

" as specific pay items in the Bill of Quantities. Requirements for electrical
- . works are specified in the Section TS 25, Electrical Works, of the Technical
‘.. Spegification. - 0oL T :

General descriptions of the main systems a'n_d' élgnﬁér_\ls‘_qf_ the scope of

" mechanical works are as follows: . :

e Main Pump Sy'slem comprisiﬁ“g':2-:'sgrév'v'—t.ypé_'mé'ih_'burﬁp units and

gear boxes.

"« . Diesel Engine System for Main Pumps comprising 2 diéSeI engines,

. fuel service lank, fuel transfer pump.

' Fuel Tank and Accessories including grounding and cathodic -

- protection. . . .

o Auxiliary-Pump System comprising 2 ele.ctrically-‘dr»i\ieﬁ' subnﬁéfsib!e

~ pumps, a control panel and water level detectors

N -7_'.TS'24-'_'1'



241 .3

«  Overhead Crane System comprising a manually operated travelling
crane complete with glrder trolley and chain block -

. Plplng System comprising fuel transfer plprng, overﬂow piping, fuel
service piping, fuel intake piping and air vent piping.

] Inspectlon and Testing comprlsmg factory testing and site testing
. Provision of Spare Parts for all systems
» . Provision of Mamtenance Tools for all systems

e - Gate comprising a steel sluice ‘gate complete wrth gurde frame,
_electrical and manual hoist and stop logs _

e Provrsmn of stop Iogs for pump mtake chan'nels

Operatmg Phrtosophy of Baru Pumpmg Statron -
© Pump Operahon : '

Water level in the Baru Rrver wrll be marnta!ned at a satlsfactory level as

~ determined by the operator. - .-

The operator will set the water Ievels at whlch the auxmary pump system
starts.

- When the water level rises to the determmed start level the duly electnc
. submersible, auxltlary dramage pump will start automatrcally, powered by

* mains (PLN) supply. - :
" As the water level lowers the duty auxrlrary pump wnl automalrcatty stop

When the water level rises to the pre-set level as indicated by the “starl
pump” on the control panel the operator will pen‘orm the following tasks

. manuatly start one of the dlesel engmes for the maln pumps in the

pump house

- ’ manualty start one of the maln pumps

When the operator judges thal one main pump is not adequate to handle

" the flood or when *high water” is indicated on lhe controi panet he will

manuatly start the second main pump. -

| "As the flood passes the operator wil progressrvely shut down the main

pumps until he judges that the auxltlary pump has sufncrent capacrty to
maintain a satisfactory pond level. :

o Stop logs will be used when pump mamtenance is requrred

Gate Operallon

When the water tevel in the retardmg pond is hlgher than lhe Ievel outsrde o |
ihe gate, the gate may be opened by means of the electric horsi actrvated at R

. alocal panel, or manually.

2444
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Stop logs wnll be used dunng trmes .of gate mamtenance .? e

Data Sheets
The completed data sheets M 1 to M 11 shall form part of and shall be read

_in conjunctron Wrth thrs sectlon of the rechnlcal Specrflcatron

Standards

The foltowmg standards shatl apply to lhe works speclfred in lhIS specmed in
this section. ~ Alternativé standards may be accepted in accordance with
clause 1.6 of the General Specrficatlon o R

Gate: : _
TS 242
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Gate: - SR _

Refer to clause TS 24.8.2

Pumps:

JIS B 8301 - 1976 Testing Method for Screw Pumps ‘ _
JIS B 8302 — 1976 Measunng Méthod of Pump Capamty
Diesel anrnes

JIS B-8014 - 1964 Test Code for Constant Speed Diesel Engines

. Qverhead Cranes:

JIS B 8801 Manual Overhead Crane

_ Eleclrical Motors; ..~ - - _
. JIS C 4004 — 1977 _General Rules for Eleclric Rotary Machinery

24.1.6

JIS C 4201 - 1963 Low Voltage Three Phase Induction M_otors (for
General Purpose) o o _
Electrical Generators; -

JIS C 4004 -- 1977 General Rutes for Electrlc Rotary Machmery

"JEC 114 - 1964

JEC 146 - 1960

StandardProducts e e : S
The equipment to be furnished under the Contract shatt be standard

~ products which are in regular production by manufacturers regularly

engaged in the. production of high quality equipment of the types to be

furnished. Such equipment shail be essentially dupllcate equipment of that -

2417

which has beén in satrsfactory and successful operation in flood contro! and
dralnage works for a perlod of at Ieast twenty flve (25) years s

Aiternatwe Desrgn or Specnflcatron . : :
" The details of mechanical works deprcted in the Drawmgs contalned in

 Volume 3 of the Bidding Documents are for reference only and show the

~ anlicipated dimensions and general arrangement of equipment and related

. - piping and wiiring efc. It is expecled that that equipment furnished under the
" Contract will differ to some degree from that shown because of plant

de5|gns offered by lhe Contractor differing in minor details or because of
' modrflcatlons reqmred for its instaltation or for its related wiring and plplng

At the sole discretion of the Engineer, the design and this speclf[catlon may
. be varied to allow for alternative design details, construction methods and

matenals provided that the performance and durability characteristics are

' - ﬁequat or superlor to those shown on the Drawings or specified herein.
~ Changes to the civil and bu1ld|ng constructlon detalts and dlmensrons shall

not, however, be vaned

Where alternative designs have been offered they shall comply thh the
accepted details contained in the data sheets submitted with the bld and -

- ' formmg part of the Contract or as approved by the Engmeer S

9448

Shop Drawmgs and Calcutatton Sheets
Within three (3) months after the date of receipt of Letter of Acceptance

= and prior tothe manufacture of mechanical plant and equipment to be
 incorporated in the permanent works, the Contractor shall furnish four (4)

i coptes of catculat(on sheets shop drawungs and a complete list of matena!s

T524:3
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for approval In accordance wilh the requirements of clauses 1.4 and 1.5 of
the General Specification.

Spare Parts

The Contractor shall supply spare parts for mamtenance purposes suitable
for 5-years operation, in accordance with the approved schedule, based on
the accepted recommendations of the Contractor made in completed data
sheets appended to his brd for aI! systems for lhe Baru Pumplng Station
Mechanical Works.

24.1.10 Maintenance Tools

The Contractor shall supply maintenance tools WhlGh shall include tools

requrred for the installation, overhauling and assembly of the equipment in
" accordance with 1he approved schedule, based on fthe accepted

recommendations of the Contractor made in completed data sheets

~appended to his bid for all systems for the Baru Pumpmg Station

Mechanical Works.
Tools for individual equment such as pumps englnes cranes and gate

~ shall be contained in separate tool boxes.

24 1. 11 lnstal!atlon Operation and Mamtenance lnstructlons

Operahon and Malntenance Manua!s

At least three (3) months prror to the date of srte tesllng and commlssronrng '
© of the plant, the Contractor shall submit three (3) copies of the Operation
- and Maintenance Manual which shall contain comprehensive data for the -

operation and maintenance of the entire pumplng slation / gate system in

- addition to comprehensive information for the operation and maintenance of
" each individual item of plant for the Engmeers review and comments.
- Following approval by the Engineer, ten (10) copies of the final Operation

and Maintenance Manual shall be submltted by the Contractor for the

- Employers reference.

Contractor s Enqmeers

- The Contractor shall assrgn al Ieast one mechanlcal engmeer and one

. eleclrical engineer full-time for the supervision during the peried of the
- installation of the plant furnished under - this Contract and for the field -
operational testing and commissioning plus a 2- week period following the . -

complellon of commissioning for the fraining of operators. In the event that
- commissioning is completed during the dry season, the engineers shall

- relurn for a further 2-week period during the following wet season for .
~_training and instruction of operators over all a fu!l range of condltlons of
- operation. : S

24 1. 12 Work Schedule : :
" The schedule for alt mechamcai and assocrated eleclncal work for each of

the systems described herein shall be shown in détail in the work
programme described in clause 1.5 of the General Specification. The

~ schedule shall include details and dirations of all activities including, but not

 limited to preparation of shop drawings -and their approval, procurement of ~
’ matenals manufacturmg, de!wery, mslallahon lestlng and commrssromng

TS 24-4
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24, 1 13 Name Plates -

Each plant {(pump, motor, engine, crane, gate, etc) shaII have a standard
name plate securely affixed thereto in a conspicuous place, showing the
type of plant, serial number, date of manufaclure, the name of the
manufacturer and all other necessary information to complete the
identification, in English characters. Delailed requrrements for the name

" plate of each equipment shall include the following in addition to other
standard information provided by the manufacturers:

. Pump: Capacity in m3/sec at rated speed, revolution per minute,
_ . Diesel engines: Power rating (kW) and revolution per minute. -
e Electric Motors: kW, speed and electric current characteristics.

. '_ All other equipment: Manufacturers slandard detarls as approved by
the Englneer i

24 1 14 Inspectron, Testmg and Commlsswnmg

24.1.14.1 Inspectlon Testlng and Commissioning Manual

. The Contractor shall prepare a manual for inspection testing and

~commissioning for the mechanical and electrical works. The manual shall

include schedules, testsfinspection to be performed, locations, witnesses to
attend, comprehensive check sheets for recording and other relevant data.

The manual shall be submitted in accordance with the procedures stated in
Clause 1 4 and 1. 5 of the General Specmcatrons

| 24 1.14. 2 Tests and Inspecuons o

Upon completron of the manufacture of the p!ant and at the llme indicated
on the work schedule, and where indicated as required in the following table,

" the Contractor shall conduct operalronal tests at the factory under actual
field operatmg conditions. - _ :

" The Auxiliary Pumps shall be operated to cover the full range of the
operating condition. - Testing method shall be in accordance with the
requirements of JIS B 83001 and 8302 or other internationally accepted
- standards approved by the Engrneer :

~ Diese! engines shall be tested in accordance with the reqwrements of JIS
- . 8014 or other internationally accepted standards approved by the Engineer.
- Floodgates shall be inspected and tested in accordance with the Standards
of Japan Water Gate Association or other internationally accepted standards
approved by the Engineer and the requrrements herein described.

- ".The results of all tests shall venfy the technical particulars grven in the
~ approved documents and drawings. Operational test for screw pumps at the
~ manufacturer's workshop shall not be required. , :
* Mill sheets shall be submiited for materlals of torque shaft and blades of the
‘screw pumps of main drainage pumps and all other matenals Mrll sheels
are also required for SUS 304 material. : : :
The Contractor shall invite one (1) mechamcal mspector (the Engrneer or his
' Representahve) for two (2) man days for main drainage pumps, lwo (2} man
~ days for main diesel engine, and two (2) man days for the gate respeclively,
“i.e. a total of six (6) man days for the purpose of wrlnessmg tests in the
Contractorsworkshops ' - _
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All necessary expenses for the said mspector such as round-trip air tlckets
© per diem living altowance and land transportauon charge sha!l be borne by

Contractor.

Factory Inspecllon and/or Testmg Schedule

- Présence of

Submission of

BeIt_Cc-i‘r:weyer

Assembly

Small Piping,
Valves and

Appurtenances

Manufacturel"s_' X

Cerlificate -

' Requ:red Testor
ITEM Engineer or his
S llnspecuon Representative Test _Records
= _ ... | Fabrication ' 0 0
Main Pumps Dimension 0 0
Material -0 0
: Performance -~ . - | O(atleastone 0
Diesel Engines unit) 0
Dimension 0 (ditto)
f\I"O'-L'(-radroper;é‘ﬁdn X "0
| Material - G
Ggar_Bpxes - R . X 0
' Dimension ~ .. L '
S X 0
. -~ 7| Dimension .~ X : 0
Overhead Crane IR - .
: Function - X -0
Dime:ns:ioﬁ' : 0 0
Tanks - Pfgssure_ .. 0 0
L Material ) 0
Material X 0
Gate . Assembly X - 0
' Fabrication e L
‘ ton o 0
Stop Log Dimension . X 0
Automatic Trash | Dimension - X o
Removal Unlt_ Assembly - X 0
Di‘m‘e.ns-ic.)n X i 0
X 0
X X '

““Legend:  0:Required

© X: Not Required

TS 246

$E
1232



v

24.1.15

- required.

Welding

Unless otherwise stipulated in this Specificatioh, only electric arc welding
shall be used and shall be performed by a welders qualiﬁed for the work

Welding symbols conforming to JIS G 3021 or other iniernatiohatly accepted

* standards and all necessary dimensions for welding shall be shown on the

- - shop drawings prepared by the manufacturers.

The Contractor shall prepare a welding manual for the fabricatibn of all plant

which involves welding for the approval of the Engineer in accordance with
the submittal procedures stated in clauses 1.4 and 1.5 of the General
Specification. The manual shall cleariy state the procedures for qualification

“ of welders, welding procedures including welding rods, welding positions,

joint preparation, lype of welding machine, weld examination by either
radiographic, ultrasonic or all other applicabte methods and pracedures for

" weld repairs and the formats for recording inspections. The welding manual *

~ approval.

24.1.16

'2_4;1;16

shall be submitted in a timely manner and shall be subject to the Engineer's
The results of all \@Qeldihg inspeclibns' shall be _recO(d'ed and éubmilte'd to the
Engineer for approval. . o I ' '

Pf-dteét'i\;é freatrh’enﬁt'of Metalwork -.

A General - LT I
This ¢lause specifies the requirements for the protective treatment of metal

surfaces for all metalwork to be furnished by the Conlractor. The items

' ~ covered by this clause shall include, but not be limited to, screw pumps,
e gates, cranes, handrails, and all other metal components included in the

© 24.1.16

2 Painting Manual _ N _ o
The Contractor shall prepare a painting manual specifying his proposed

- protective treatment of metalwork for all steel components. The procedures
. proposed by the Contractor in the painting manual shall be equal to or
- superior to those stated in this clause TS 24.1.16. e
~ The painting manual shall be submitted in accordance with the procedures

* described in clause.

stated in clauses 1.4 and 1.5 of the General Specifi_cat_ion._

Cleaning and preparation of _s_l'lrflaces' fof_ 'péihfing 'shéllr be in a;::cp'r.dance.
with the following and as required. according 1o the painting system

?41163 Cléanihg and ,F;ré'pé_rjel_tiori_; .

- Surfaces to be painted shall be cleaned before the application of paint or
" ‘surface treatment. All oil, grease, dirt, rust, loose mill scale, weld spalter,
" slag or flux deposit, oll weathered paint, and other foreign substances shall
~ " be removed. The removal of oil and grease shall be accomplished before
.. ._mechanical cleaning is started. Clean cloths and cleaning fluids shall be
- used to avoid leaving a thin film of greasy residue on the surfaces being

" cleaned. Cleaning and painting shall. bé so programmed that dust or spray

- from the cleaning process will not fall on wat, newly painted surfaces. Where
required, imperfections and holes in surfaces and open joints between

~ matching surfaces shall be filed or removed in an approved manner. Any -
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required wash trealment shall be carried out in accordance with the paint
manufacturer’s instructions.

- Extreme care shall be exercised when blast cleamng is apphed on structures
{o prevent blastmg materials from entering or damaging machined surfaces
~and other precision parts.

. Ali cleaning, preparation and pamt apphcatson shall be camed out after the
parts are complelely finished and checked in the shop assembly. The paris
shall be disassembled.to the extent necessary to enable cleaning and

~ painting those surfaces which are inaccessible when assembled. After the
finishing coats have been applied and the paint surface hardened, parts
- shall be reassembled as required for shipment. Those bolts and other
conneclions which will not be removed in erection shall be coated with the
shop pnmer and fi nlshlng . '

241 16 4 Palnt Apphcation o |
Workmanship .

- All work shall be done ina workmanhke manner so that the fi mshed surfaces .

‘will be free from runs, drops, ridges, waves, laps, pinholes, and unnecessary
brush marks. All coats shall be applied in such manner as to produce an _
“even film of uniform thickness completely coaling all comners and crevices.
All painting shall be done by thoroughly experienced and skilled workmen. -~
Care shall be exercised during spraying to hold the nozzle sufficiently close
{o the surface being painted to avoid excessive evaporation of the volatile
: consmuents loss of material into the air, or the bridging of crevices and
- comers. All surface preparation and paint application in the shop and field
-+ shall be supervised by a supervisor, approved by the Engineer, from the
- paint manufaclurer, provided by the Contractor. The supervisor shall certify
- that all preparations and applications are in accordance with this
- Specificalion and the paint manufacturer's recommendations and
specifcaiions. : : R L
All pamt shall be appl:ed using a:rless spray equnpment unless otherwise
' approved Spray equipment shall be equipped with a mechanical agitator, a

- pressure gauge, and a pressure regulator. Nozzles shall be of the proper
- size as recommended by the paint manufacturer Coo e

Paint Propemes MIXinCI and Thinning

The Contraclor shall submit the specnﬁcatlon of each type of paint {o be used_ _
~in each system for the Works for the Engmeer‘s approval pnr)r lo the -
“execuling any pamhng work. -

- " Test certificates from the paint manufaclurer shall be prowded for each L

[batch of each type of paint used in the Works.

All paint, when applied, shall prowde a sausfactory film and a smooth even

. surface. Paint shall be thoroughly stirred, strained and kept at a uniform

cons;stency duiing application. Paints may be thinned in accordance with

- the paint manufacturer's recommendations. Paint furnished for field touch-

- up work shall be delivered in containers which shall show the designated

- name, formula or specification number, colour special _directions,
manufaclurer and date of manuracture s
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Atmospheric Conditions . .

Paint shall be applied only to surfaces that are thoroughly dry and only
under such combination of humidily and temperature of the atmosphere and

- surfaces to be painted as will cause evaporation rather that condensation. In

no case shall any paint be applied to surfaces upon which thére is moisture

. condensation. The temperature of the surface to be painted shall be at least

3°C above dew point. Painting shali not be carried out when the relative
humidity of the surrounding air exceeds 85 percent. o
Protection of Paint Surfaces

-~ Where pr"o'tecli'on is pfovided for paintéd surfa'ces,' such prolectioﬁ shall be
. kept in place until the paint film has properly dried. ltems which have been

painted shall not be handled, worked on, or otherwise disturbed until the

- paint coat is completely dry and hard. _
Time Between Surface Preparation and Painting .

- 'Surfaces which have been cleaned, pre-treated, andfor otherwise prepared
" for painting shall be primed as soon as practicable after such preparalion

- has been completed prior to deterioration of the prepared surface in
- accordance with the paint manufacturer's recommendations. :

Coating Proaress

Where'paintin”g on any type of surfaces has been commenced forrany'

- portion of the Work, the complete painting operation shall be continuous and

- completed as soon as praclicable and without delays.

24.1.16

;_"SACOIC-){J[S e U B 5
The finish colour of all structures shall be as approved by the Engineer but

" the Conlractor shall propose a colour scheme for the work and shall submit

24116

colour strips or paint samples. A colour strip shall be included with the
approved colour schedule for each type of finish to be applied at the Site
shop or site. - ' L : '

.6 Paint System -

The paint system for use on steelworks shall be in accordance the system

" for each respective application in the painting manual approved by the

Engineer. Painting systems shall be equal or superior to those shown in the

tables for Paint System No 1to 9 hereunder.

" Where the painl system is applied to a slruclure that is partly embedded in
. concrete, the surface preparation and paint system applied to the exposed -
_ material shall extend 100 mm beyond the edge of the concrete surround or
_embedment. ' o : ' f

' 24.1.16

7 Surfaces Not fo be Painted -

Wire ropes, gear teeth, interior of hydraulic piping, corrosion-resistant metal
seals, the gate skin plate and other__machined surfaces shall not be painted.
On completion of cleaning, surfaces not to be painted shall be coated with

an approved rust preventative coating material or an adhesive plastic film to
- protect the surfaces from minor mechanical damage and corrosion during
- transportation and storage . The coating material shall be stripped off after

instaltation.

~ Unassembled fitting, pins, keys, bolts, nuts etc shall be oiled and wrapped
- with moisture-resistant paper or protected by other approved means. '

TS24



24.1.16.8 Paint Testing
' All paint applications shall be tested in accordance with the following:

The dry film thickness of each shop primer coat and total thickness of
all coats shall be measured by the Conlractor in the presence of the

: anlneer or hls representatwe
~ The edges, corner and the areas wuthm 5 mm dlstance from them, and

the surface of castings and steels forgings shall be excluded unless
the Engineer has reason to doubt the thickness of the appllcatton

Two (2) portions shall be selected per 10 m? by the Englneer and
more than four (4) arbitrary points shall be measured per porlion.

5 An eleclronic thickness measuring gauge shall be used and shall be
* calibrated in accordance with an approved standard. o

" The mean value of each portion shall be more than the average

thickness specified and the minimum thickness in all eight (8) or more

- points measured per 10 m? shall be more than the minimum thlckness

specmed

The details of testing shall be as approved by the Engmeer followmg
the submission of the Contraclors proposal.’

PAINT SYSTEM

Paint N | No,of | Coating | Drv Film
System | Localion ' | Sile| Process General Name - c -t Interval Thickness
: _ oals .
No. » ) (al 20°C) {micron/coal)
i Ferous . . {Shop Surface Commercual Blasl .l Ave| Min
Metal o N
- Confinuous rcparahon eamng |
Immersion s Sa72 Uz — - :
in Water - - Primer Epoxy Zinc Rich 1 3days © | 20 15
Coal Paint : 6 months
i*Coat - Coat Tar Epoxy Resin | 1 24 hours | 280 200
| Painl 7days | . L
2™ Coal Coat Tar Epoxy Resin 1. - 280 | 200
) ' Painl i o
Field Surface | Power Tool Cleaning Note
- | Preparation AR Damaged
e, | Sa2f areas and .
welded
areas only
Touch-up | Epoxy Zinc Rich Paint | 1 3days |20 | 15
Primer S ' ': 6 months
Coal e SR _
Touch-up - | Coal TarEpoxy . |2 280 | 200
Resin Painl - -

TS 24:10
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2 Ferrous Shop | Surface Commercial -~ Blast
Metal Preparation | Cleaning :
Intermittent :
Immersion i SaZif2 ~
and Splash Primer Epoxy Zinc Rich |1 3 days 20| 15
Coat Painl
L 6 months
1* Coat Epoxy Resin Paint 1 24 hours | 110} 80
' 7 days
2™ Coat Epoxy  Micaceous | 1 24 hours | 50 | 35
lron :
: 18
' Oxide Painl months
Field | Surface Power Tool Cleaning Note
Preparation S Damage
P Sa21/2 areas |
and
welded
areas
‘ L only _
Touch-up Epoky Zinc Rich | 1 3days '_ 20 15
. - | Paint - .
Primer ' 6 months
Coat ) e
Touch-up | Epoxy Resin Paint 2 24 howrs | 110 | 80
- | 7 days
3“ Coat - difto - 1 -ditto- | 40 | 20
4" Coal - dilto - 1 - 40 | 20
3 Fenous Surface Comme'rci_al Blast
Melal Preparation  [Cleaning L
Atmospheric Ao
rxposure Sa2 112 : ]
: 1" Coat  lead Suboxide 1 24 hours 25
. .- Anti-Corrosive Paint 6 months '
[2® Coat } ditto- i -ditto- [ 35 |25 -
. " |[3Coat - [Phenol Micaceous Iron | 1 - 24 hours 35
' * Oxide Paint - 118 months
Field[Surface Commercial Blast
. [ |Preparation Cleaning
1 . Ba242
Touch-up - [Lead Suboxide - 2 : RAdhours |35 125
_ o Anti-Cosrosive Paint 6 months
“|Touch-up ~ Phenol Micaceouslron | 1 - Rdhours | 50 | 35
. lAnti-Corrosive Paint 18 months
14" Coat tong Oil Alkyd Resin | 1 D4 hours |25 |20
n i month ' '
5" Coat -t diflo- i - 25 |20
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Eqﬁipmenl Shop | Surface Commercial  Blast
for | Preparation | Cleaning
Temporary Sa21i2 S
use 1" Coat Zinc ~ ~ Chromafe 8hours | 35 25
Primer 6 months | | ;
2™ Coal - ditto - - 35 |25
Field | Surface | Power ~ Toal Note
Preparation | Cleaning Damage
(SSPC-SP3) g arcas
and
' welded
areas
o only
Touch-up ~ | Zinc - Chromate 8 hours [35 |25
- - | Primert (Note:-
- ditte-)
. .o . 6 months
Small Sized | Shop | Surface | Solvenlt Wash
Steel . Pipe | Preparalion | (55pc.gpi)
(except - . -
Hydrautli Coaling Hard-Drying Anti Over 50 -
ydrautic ! g
Piping) o Corrosive QI| : 4 hours
Ferrous Shop | Surface Blast Cleaning
Metal ; Preparation (SSPC-5P10)
Embadded : :
in"ét;“ e - 1% Coal Zinc Chromate 8hours |35 |25
: . Primer - 6 months '
2™ Coal - dilto - o 8hous [35 |25
S St 6 months f
3% Coat Alkyd Resin Painl Shours |20 |15
' S 6 months ‘
4" Coat - dilto - - '
Fesrous Clean B
Metal ‘
Embedded -
in Concrele _ .
Ferrous Shop | Surface Commercial Blast
Metal . Preparation | Cleaning
Embedded . Sa? %
inSoil . - ——sr )
. : 17 Coat Coal Tar ~ Epoxy 24 hours
o Primer S 5dayé
2™ Coat Coal - Tar . Epoxy Nole: - 3000
| Enamel .. 2™433¢ '
: Coal
Simuitan
eous
Applicati
. . : P on
3% Coat - | Glass Cloth
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24.1.16

.9 Galvanising B . e _
All galvanizing specified on the Drawings shall be by the hot dip galvanizing

process in accordance with the requirements of AASHTO M 111 (ASTM A
4230 *Zinc (Hot Galvanized) Coatings®, AASHTO M 232 (ASTM A 153)
" «7inc Coating (Hot-Dip) on iron and Steel Hardware” and this Clause.

Surface Preparation

Steelwork shall be pre-cleaned in accordance with th'e'requirements of AS
1627 Part 1 or equivalent standard followed by acid pickling in accordance
with the requirements of A 1627 Part 5 or equivalent standard.

All weld spatter, slag, burrs, loose rust and mill scale and other foreign
substances shall be removed by either sand or shot or grit-blasting to “Near-

" White metal® under "Sa 2 1/2" of Swedish Standard SIS 055900 or SSPC-

SP10 of Stee! Structures Painting Council Manual Volume 2.

Surface contaminants and coatings which cannot be removed by the normal
chemical cleaning process in the galvanizing operation shall be removed by
abrasive blast cleaning or some olher suitable method. - :

Galvani_zing_ i'

" All articles to be galvanized shall be handled in such a manner as to avoid

any mechanical damage and to minimise distortion. R
Galvanising parameters such as galvanizing temperature, time of immersion

- and withdrawal speed shall be chosen to suit the requirements of the arlicle

being galvanised. - -

The composition of the zing in the galVanisihg b_éth shall be not less than

. 98.0%zinc. . ..
~ Coating Requirements
* Thickness: S , TRV S U
- The thickness of the galvanized coating shall conform with the table below:
AL L K - Minimum average coating on any
1 individual tesls area .
Proddéts - SRNAEE Co_al_mg Mass - %:g]_ulzalent
R (Gramfsq.m) | =~ - |NICKNess
S S : R It {Micron)
Steel 5 mm thick and over = | C800 | 84
Steel under 5 mrn thick but noty - 4'50 BRI IER 63 _
lessthan 2 mm - . oo o | s e
Steel less than 2 mm thick .. .|+ -35%0 1 49 -
LCentri__fug;;ed work | . 300 | 42

conform with the table below: - ‘

- The thickness of the :g'alvanized coatingé_ Qf_ thr_ééded fasteners shall . ' .

- Minimum Average . L o Minimum Individual . ‘
Coating Mass Equivalent | Coaling Mass Equivalent Thickness
(Gram/sq. m) Thickness .| (Gram/sq.m} - (Micron) -
] (Miieron) [ O IS S PR T
75 | .. 8 | . 300 | @ 42

= ;73-2’4‘;13 B



Actual thicknesses shall be measured by a suitable thickness meter. Should

- any doubt arise, as to the quality of galvanizing, tests shall be carried out in

~ accordance with AASHTO T 65 ‘Tests for Weight of Coating on Zinc-Coated

- (Galvanised) lron or Stee! Aricles or ASTM E 376 ‘Measuring Coating

Thickness by Magnetic Field or Eddy Current (Eleotromagnetlc Test
Methods). '

Surface Finish

The galvamzed coatrng shali be contmuous adherent as smooth and
evenly distributed as possible, and free from any defect that is detrimental to
. the staled and use of the coated article. On silicon killed steels, the coating
. may be dull grey, provrded that the coaling is sound and continuous.
The integrity of the coaling shall be determrned by vrsua! rnspectlon and
coating thickness measurements L :

~ Where slip factors are required to enable hrgh strength frrct[on gnp boltrng
 where shown, these shall be obtained after galvanrzmg by suitable
mechanical treatment of the mating surfaces. : ,

- Where a paint finish is to be applied to the ga[vamzed coatrng, aII splkes
- shalibe removed and aII edges shall be free from Iumps and runs.

Adhesron

- The galvanized coatmg shall be sufflcrentty adherent to wrthstand normal
handling during transport and erection. The Engineer may lest the adhesion .-
in accordance with AASHTO M 111 (ASTM A 123)

- - Passivation

Galvanized rernforcrng bars and ferrules shall be passwated in a 2% sodium _ ‘
dichromate solution applied by the galvanizer. " - R B @
Transport and Storage : o ' )

 Galvanized components shall, wherever possrbte be transported and stored = -
under dry, well ventrtated condrtrons to prevent the formation of wet storage
" slaining. - R -

A chromate passivation treatment after galvanrzrng may be used to minimise _
the wet storage staining which may occur on articles unable to be stored ln
dry, well ventitated conditions. - : : '

 Any wet storage staining shall be removed by the galvanrzer if formed prior =

- to leaving the galvanizer's plant. Provided that the coating thickness -

~ complies with the requirements of AASHTO M 111 (AS’ rM A 123) no further
remedial action shall be requrred to the stained areas. -

Exposed covers around couplings, v-bells and other moving parts shall be
pickled in sulphuric acid then hot- d|p galvanrsed with a thlckness of 80
microns. : _ _

24.1. 16 10 Other Protectave Coatrng Systems

Any other alternative systems proposed by the Contraotor whlch are erI ,
result in superior protectlon to that speomed herern shal] be sub]ect to the
approvat of the Engmeer

24.1.17 Defects L|ab1I|ty and Warrantles ;. R

~ Pursuant to Clause 35 of the Conditions of Contract the Contractor shall'
~ promptly repair and make good any defect or deficiency in any item of -
~ mechanical or electrical equipment forming part of the permanent works.
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Further to the Contractor’s liability for rectification of defects, the Contractor

. shall supply written warranties guaranteeing the plant supplied under the

242

24.2.1

Contract from all of the subcontractors and / or suppliers of all specialised
plant for durations of two (2) years from the date of the issue of the

- Cettificate of Completion of the Works. Such warranties shall be consistent

with the warranty details entered in ihe dala sheet for respective items of
plant and shall be made out in favour of the Employer.

MAIN PUMP SYSTEM

General

The Contractor shall supply all labour, materials, equrpment and incidentals
required for the design, manufacture, installation, testing and commissioning

- of three Archimedian screw pumps as shown in the Drawmgs and as

specified herein. _
The pumps shall be new and of current manufacture and complete with all

- accessories and controls to provide a complete operational system.

" The control system for the pumps shall be in accordance with the operatrng
 philosophy for the pumping station as detailed above.

2422

The design and specrtrcatron may be varred as stated in clause TS 24.1.7,
‘abOVe o . : o '

General Specitiﬁcationrfor Screw Pumps

24221 Scope o

" The screw pumps shall compnse the screw pump, supporls for the dnve
unit, profile plates, gear boxes, couplings, guards, upper and lower bearing
assemblies, bells, pulleys, lubrication systems, splash plates, all fastenings

~. and any other items necessary for three (3) comptete screw pump units.

Diesel motors are specified elsewhere.

24 2. 2 2 Sprral Screw

The spiral screw 'purnp body shaII conS|st of a centre tube (torque tube)

- constructed of 12 mm mill-certified SS 400 steel sealed at each end with

rigidly designed steel end plates of the same qualrly of as the centre tube.

. - The screw shall have a rotatlonal speed of 26 Srpm. -
.. Tube end plates shall be machmed with reglsters o precrsely accept the

upper and lower bearing assemblies. The layout of the bolt holes in the end _

.. plates for the lower bearing assembly shall be water-tight. o
- End plates shall be precisely perpendlcular to the torque lube centrelme

. Sciew flights shall be constructed of cold formed SS 400 steel. The screw
- “flights shall be continuously welded to the centre tube on both sides with full

penetration welds. All radial welds between adjacent flight segments shall
be full penetration welds Each flight segment shall be perpendlcular to the

. centre tube.
- “The outer edges of the flrghts shall be of the specrfred dlameter of 2 600
-~ mm to a tolerance of + or — 3 mm and shall be para[lel to the main axis of
- the centre tube : : o ,
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24.2.2.3 Concrete Trough

The concrete trough shall be formed as shown on the approved working
drawings. The clearance befween the outer edges of the flights and the

. inner face of the trough shall be within the limits specified in the data sheet

~ for the screw pump. Concrete shall be class C-2 in accordance with the
‘ reqwremenls of sectton 3 of the Technlcal Specmcalton :

24.2.2.4 Bearings

Lower Bearing Assemblv

The lower bearing assembly shall be designed as follows : o :
It shall allow continuous operation when fu!ly submerged in the sahne

- contaminated water to be pumped. .

It shall remain in true axial allgnmenl with the screw pump centrehne during
all operating conditions : -

© It shall allow for free expansion of the screw pump -

The lower beanng shall be an automatically grease—lubncated bearing
assembly consisting of a sleeve lype bearing bush of phosphor bronze, a
~high carbon steel shaft stuffing box and a gland plate, cast iron base and
~ cast iron hub flange attached to the screw pump body end plate. The Lower
bearing assembly shall carry radial loading only. The bearing shall be
completely protected by a stationary cast iron shroud to prevent material in
the incoming water to become entangled with moving parts. The shroud
shall be in two halves to facilitate its rémoval from the bearing assembly.

The bearing shafl and bush shall be bolted to the cast iron base anchorage -

" casting and screw pump body end plate. The design of the lower bearing
- shall bé such that it can be replaced without requmng the removal of the
* cast iron base anchorage or the screw pump body. . : :

' Each screw pump shall have a grease pump in accordance with the
" manufacturer's recommendation and in complying with that specmed on the
relevant data sheet in Appendlx 6 of the Contractor s bid. RERR

" Upper Beanng

. The upper bearmg assembly shall lncorporate an anti-friction beanng tra[n "

~ consisting of a self-aligning, double-spherical roller bearing mounted in a
cast iron housing designed to withstand all the thrust and radial loads of the

| ‘pump under operating conditions. The beanng Rousing shall be designed

with easily removable sections for ease of inspection and service. The

design of the upper bearing shall be such that all loads shall be transmltted '

" to the supporting reinforced concrete foundaucn _ :
, The upper beanng dnve shaft shall be a solid stee! stub fitted wnth either a

" cast iron flange or a machine faced and gusseted steel plate flange to

- match the register on the screw pump centre tube end plate. The back face

-+ of the upper bearing flange shall lncorporate a slee! splash plate covenng -

; the Opemng to the screw pump T

24 2 2 5 Gear Box

'Each screw pump shail be drlven by a total[y enclosed 0|I Iubncated air
cooled, foot-mounted, helicalibevel, right-angle-shafl gear box. The gears

- and bearings shall lubricated to suit the size and mounling orientation of the

unit. The gear box shall be designed for 24-hour continuous service with a
" bearing life of 40,000 hours at rated power, in the angular mountmg posmon
correspondmg to the mchnatlon angle of the screw pump -
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The housings of the gear boxes shall be complete with removable inspection
covers, oil filler and drain and oil breather.

24 2.2.6 Flexible Coupllng

The output shaft of the gear box shall be connected to the SCrew pump
upper bearing by means of a low-speed flexible coupling. :

It shall be designed to compensate for shocks, vibration and shaft
misalignment. The coupling shall consist of two cast iron housings
separated by flexible, non-metallic rubber or  elastomeric bushes.
Replacement of the flexible elements shall be p0531ble wﬂhout dlsassembly
of the screw pump drive tram :

24, 2 2 7 Diesel Motors : .
The dlesel motors whtch power the screw pumps are specnf(ed be!ow

24, 2 2 8 V-Belt Dnve

- The diesel englne and gear box shall be connected by means of v- be!ts and
pulleys o . ‘ _ . : -

24229 Guards -

Protective guards shali be prowded on aII movmg elements of the screw
- pump. (i.e. V-belts and low-speed coupling).The guards shall be easﬂy
removable for snspect(on and malntenance purposes .

_24 2.2.10 Anti Rolation Device

Screw pumps shall be fitted with antl rotat:on dewces to prevent back
rolatlon of the screw pump when the pumps are stopped

.24 2. 2 11 Surface Protecllon

Al fabricatéd steel parts of the screw pumps shall be protecled in
- accordance wuth the mimmum requirements stated in c!ause TS 231 16.

' 24 2 2.12 De81gn Cntena and Technlcal Data . "

- Design criteria and technical data for the screw pumps are summarised in
lhe following table . _

Type _ _ Screw pump with concrete lrough -
Numberof Units -~~~ -~ = 1 Two (2) - o
Capamty S - 12,400 Iltrelsec head 5 1m ))))
Rotation Spee_c_i S 265 1pm '

'Di_emeter-ef Screw . |2,600mm T o ]
| Flight Pitch ...~ - Refer to relevant data sheel
Angle of Inclination -~ |30 degrees - . -
Numberothghts - © 13 _ o I
- | Adsorbed power at motor shaft Refer to fe!evant data eheet _
| Elevation of Filling Point - . | -2.50
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_ 24.2.3

Maximum Pumping Point {250 .
Top of Trough Elevation '

+1.20
(Chute Point)
[ Bottom of Trough Elevation B
480
(Touch Point) - 7 co
Diesel Engine Qutput -~ - | 267 hp, 1,800 rpm
Pump Efficiency =~ Refer relevant data sheet

Driving Metho g Diesel Engine through reductlon gear

box
Lower Bearing - Automaticatl_y grease Iubricated
Upper Bearing | Grease lubricated <

System 1 in accordance wrth clause
TS 241.16 or equal o

Note: Data in the above table is subject to modification in the event of

Coatrng System

: changes proposed by the Contractor in his bid being acc_epted

Submlttals

- The Contractor shall submit the followmg |tems for the Englneers approval :
in accordance with the requrrements of clauses 14 and 1.5 of the Generat

.- Specification: .

24.2.4

24.2.5

. Shop drawmgs and specrfrcatrons of all components and assembtles '

comprising the pumping systems _
. Details of all materials and components sun‘ace treatment
»  Welding procedures in accordance with clause TS 24.1.15. "

"« Quality control procedures to be used durrng fabrlcatron rnsta!lahon |

and testing

. A detailed schedule for the fabrrcatton transportatron r_nstallation,'

testrng and commissioning of the | pumps -

Quallty Control | ~ -
The Contractor shall comply with the approved qualrty contro! procedures

during all stages of the works and shall document all data and mspectlon _

and test resuits in accordance with those procedures.

Inspectron and testing shall be in accordance with the schedule manual for
inspection Testrng and Commrssromng referred to in ClaUse TS 24 1. 14

Fabrlcatlon and Manufacture

The screw pump shall be fabricated strrctly in accordance w:th the approved :

shop drawrngs and procedures and to the toterances indlcated therern

TS 24-18 -
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243

24.3.1

Torque tubes shall be mounted in a precision lathe to check that the
circularity of the torque tube is within tolerance and accurately faced to
ensure that end plates will be perpendicular to the ma]or axis.

After flights have been welded to the torque tube the screw pump body shall
be mounted in a precision lathe and the flights accurately machined to the
specified diameter within the specified tolerance.

Installation and Testing

" Refer to clause TS 24.9 for general instaflation and testing procedures
applicable to the pump system and to the overall installation.

Spare Parts _
Spare pails shall be mterchangeable with each pump and shat! be of the

~ same materials and workmanship. The spare parts to be furnished for each

pump shall be in accordance with the approved list of spare parts

- recommended by the Contractor in the approval dala sheet M-10.

DIESEL ENGINE SYSTEM FOR MAIN PUMPS.

General

~ The work comprtses the supply, lnstallatton testmg and commtssmnlng of
three (3} diesel engines which drive the main pumps as part of the maln
pump system as specified above. ' S

" Diesel engines shall be horizontal, smgle acting |nject|on 4 stroke cycle

cold starting, radiator air- -cooled diesel engmes and shall be base mounted.

~ Main parts shall posses excellent properties agalnst heat, pressure,
++ corrosion, and wear. All parts shall be manufactured to ensure the highest
accuracy and precision by means of limit gauges, special jigs, fixtures, etc

- follows:

-~ Note: Data in the above table is subjecl to modification in the event of
“changes proposed by the Contractor in his bid being accepted.

- so that they are entlrely interchangeable with each other.

The three engines shall be identical to ensure that common spare parts may

_be used. Materials used, manufacturing and performance shall be in

accordance with applicable JIS spec1t|cat(ons or equivalent.
DeSIQn Condttlons for the dlesel engines for the main pumps shall be as

CUHTEM o e REQUIREMENT
Continuous ratingoutput * " [270hp - - T oo o
1 hour rating oufput S 0%
Conlinuous operation speed: 1,800 rpm
Bore of Cylinders: mm In accordance with approved dala sheet
Number of Cylinders:. - - In accordance with approved data shest - -
Specific fuel Consumption: | In accordance with approved dala sheet '
Slarling System:; -~ ¢ | Battery powered etectrlc starter motor
Location of Operation: - " | In pump house e
Engine cooling system: . - - | Radiator S e )
'Engine'LubricatiOn's' System: - | Forced lubrication pump mounted on engme
Fuel Oil Recommended: © | Diesel heavy oil o

- TS24-19



24.3.2

Accessorres ' : : :

Accessories for the dtesel englne to be furmshed shall be as fol!ows

. Gauges

L Tachometer Iubrtcatron oil pressure cooling water pressure suctlion
air pressure, fuel oil pressure, etc.

¢ - Thermometers

Lubrication oil, cooling water, exhaust gas etc.
e - Auxiliary Priming Pumps - ‘

Wing type lubrication oil pumps

. Strainers and Coolers

| 24.3.3

2434

- Fuel qil strainer, lubrlcatlon oll slralner lubncatton orl cooler suclion
arrcooler elc. - : . :

. : Safety Dewces

- Lubrication oil pressure relay, coohng waler hlgh temperature relay,
over speed relay, coohng water flow srght glass, elc.

. Miscellaneous :: - : S )
Exhaust system has lurbo-supercharger pressure mdrcator cock for

each cylinder, fiywhee! and dual air reservoir tanks, flexible pipe jomts

_ rnstallatlon bolts elc

lnstallahon and Testtng : -
Refer to Clause TS 24.9, Installatlon and Testmg of Ma:n Pump Syslem

Spare Parts

' Spare parts shall be lnterchangeable wrth each engme and shall be of the '

- same material and workmanship. The spare paris to be furnlshed shall be in

24.4

24.4.1

24.42

accordance with clause TS 24.1.9 of this specmcatlon

| AUXILIARY EQUIPMENT FOR DIESEL ENGINES L

General

" The Contractor shall design, supply, mstall test and commission the
following items of auxiliary equipment which are necessary for the complete

and correct operation of the diese! engines for the main pumps and the
diesel generator in accordance wrth the Drawmgs the Specmcatron and the
dlrectlons of the Englneer _

Fuel Transfer Pump

~ The fuel transfer pump ‘shall be |nsla|led in the Iocatlon indicated in the

Drawings. lts funclion shall be to transfer fue! from the fuel storage tank to

the fuel service tank, and shall be aulomatically controlled by a float switch

- to maintain a regulated fuel level in the fue! service tank.

All necessary piping for the fuel system shall be provrded and shall be in
accordance with the specification for plprng in clause TS 24.5. The prplng
provided under this item shall rnclude plplng up to al! dlesel engmes

lncludrng the dlesel generator

1S 24-20




24.4.3
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. Note: Data in the above table is subject to modlflcallon in lhe event of
=t changes proposed by the Contractor in hls bid bemg accepted :

" The type and requirements for the fuel oil transfer pump shall be as follows:

ATEM ' " TYPE AND REQUIREMENTS

Type: R Honzontal gear type powered by single phase 220
, V, 0.5 KW electric motor \ .

Requirement: Transfer capacily to be as "proposed by the
Contractor and entered in the relevant data sheet
forming part of this specmcat[on

Number of Units: | 1

AccesSories:"-- | Gate valve, check valve coupllngs complete piping
system, etc. .

Note Data in the above table is subject to modification in the event of
changes proposed by the Contractor in hls brd belng accepted :

Fuel Storage Tank

The fuel service tank shall be an underground buried tank-of welded steel
construction complete with an inspection opening and cover and flanged
bosses for connectling plpework and other accessories, in accordance with

. the Drawings, the Specification and the directions of the Engineer,

The type and requrrements for the fuel oil storage tank shall be as follovlrs

ITEM U I TYPE AND REQU!REMENTS

Type: Welded steel construction, steel to be JIS
e | designation rolled steel (SS --400) ° :

Volume: | 10,000 itre

Size: o Referto'approveddata'sheet_
Number of Units: 1

G Fuel Ievel gauge float swrtch with alarm flanges
Accessories: - .~ | for connecling pipework, vent plpe groundlng,
e e cathod(c protectlon ;o o e

Surface Protectlon“'{' System 1in accordance wrth clause TS 24 1. 16 or
System - . better - L .

Fuel Servrce Tank

“The fuel service tank shall be a welded steei tank complete wrth steel

. supporting frame, level gauge, inspection opening and flanged bosses for

connecling pipework in accordance W|th the Drawmgs the Specrficatlon and

the drrectrons of the anrneer R
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| 2‘4.74.5

24.5

24.5.1

24.5.2

' The type and requirements for the fue! oil storage tank shall be as follows:

STEM . ] TYPE AND REQUIREMENTS

Welded stee!l construction, steel to be JIS
designation rolied slee] (SS 400)

Volume: litre 2,000

| Minimum thickness
of bottom plate: mm

Number of Units: - | 1

Level indicator, inlet, outlet, oven‘!ow vent pipe,
drain pipe, mspectlon opening.

Note Data in the above table is subject to modification in the event of
changes proposed by the Contractor in his bid being accepted

Type:

4

Accessories:

Instaliatlon and Testlng . :
‘Refer to Clause 23.9, Installatlon and Testlng

- PIPING SYSTEMS PR

General : ,‘
The work includes the supply fabncalron installation, - testing and

" commissioning of piping systems for the fuel and Iubncahons for the
_ foIIowmg systems:

. Fuel syslems for the dlese[ engmes powenng lhe main dralnage :

. pumps and the dresel generator

. Drscharge plprng for the auxrlrary pumprng system

Requu‘ements
“Water and Oil Plplnq

* Water and oil piping shall be galvanrsed steel prpe and shall conform to the

requirements of JIS G 3442.

' Pipe fitlings shall be galvanised and shall conform to the reqwrements of

"+ JIS B 2301. Piping and accessories shall be connected either by threaded or . .

~“"- flanged conneclions. Flanges shall be galvanised for water lines and for oil

- lines. Flanges shall conform to the requirements of JIS B 2201 and B 2212. -

. Gates valves for water and oil service lines shall conform to the

requirements of JIS B 2044. Check valves for water and 01I servrce Imes_

_shall conform {o the requrrements of JIS B 2045.

' Accessories such as supporting racks frames prpe brackets mamtamrng .
metal bands, bolts, nuts and other attachment shall be provided together .

with the pump equipment and shall conform to the requirements of the
applicable Japanese standard or other standard approved by the Engineer.

- Surface treatment of piping shall be in accordance with clause TS 24.1. 16 B

e Surface Protecuon of Metalwork

2453

Instaliatron _ o L S _
Testing of all plpe\vork assocrated with the main pump sysiem sha[l be in

" accordance with clause TS 24 9 Insta!lallon and Testrng

TS 2422
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