[.6.2  Measurcment and Payment SR %

Measurement for payment for each work itein shall be made by the following methods, and
payment for these shall be made at the unit prices tendered in the Bilt of Quantities so
established according to the measurément, which unit prlces shall include thc cost for all
' mcldental works spccnﬁed :md as requlred T T

Works Item ... Basisof ¢ - Incidental Works . -
R ‘Medsurement - included -

¢8) Loncrele Works

(@) Concrete - : Volume of _concrelé placed in cubic meters.
R - [Casting, compaction and initial floating to
level surface.

(b} Formwork - Ty :_"Area of formwork measured in square
. C T metess. IShonng and removal

(¢) Reinforcing bars ¢ Weight of steel reinforcement measurcd in
S -~ tons, /Bending, lapping and securing,

(2) Masonry Works'

(a) Concreteblockwall - _Area of concrete block wall measurcd in
o _ square meters, /Bonding and filling
cenient mortar, reinforcing bars and

_ concrete lintels. | T

(3) Plastering Works

() Cement mortar plaster to :  Area of p!astercd surhce meqsured in
{loor, wall and ceiling - square metess. fExpandlng groulmg and:
: - - comer beads. : : P

(b) Cement mortar plasle'r_‘(o - Lenglh of plastered surfacc measured in'
skirting lincar meters. ‘

'(¢) Waterproof cement morlar - Area of plastered suiface méasured in’
plaster to roof, top of caves, square meters, fWalerprooﬁng admixture,

parapet and roof gutter cover beads and required wu'e lath, -
(d) Colored cement spray o ':.4'_;Al’e‘1 of surhce sprayed with colored -
- R . cenment spmy measured in square meters./
Surface preparallon S

(&) Concrete trowel finish to : Arcaof concreié floor sutface iroweled.
floor :
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~-Works Item

Basisof . - .Incidental Works
Measucement included

(4) Bituminous W*lterprooﬁng Works

(a) 3-ply bullt-up asphalt
woﬁng_, 2-ply built-up .
asphalt roofing

(5) a Cai*-pemry‘aﬁd Jdiher_ \\for,ks_

.. (@) . Wooden blind box, Wooden -
. casing'. for -aluminium
windows, Wooden ceiling
trimming '

{6). Terrazzo Works

' (a) Tetrazzo tile to floor . :

. o (b) Terrazzo tile ‘

@ . skidting, Terrazzo block door
sill, Terrazzo block shelf,
Terrazzo block border

(7) Tile Works

' (a) Porce!am ﬂoortlle Asphalt
block tile, Mosaic tile,
Ceramic {ile

(8) Wooden Doors

| (a) Wooﬂeﬁ dooré

(9)\ : Meta! Doors Wmdows and
oo Louvers :

@ s:eel_déars" o
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:  Area of surface covered with asphalt

roofing ineasured in squate meters. /Joint
filler, asphalt compound and reqmred
caulking, _

Length of blind box, casing and trimming
measured in linear meters. /Wooden
blocks and required fixing devices.

Area of surface of terrazzo tile foor
measured in square meters. /Joint filler
and required polishing :

Length of skirting; door sill, border and
shelf measuced in linear micters. /Base
cement mortar,

Area of surface covered with porcelain
tiles, asphalt block tiles, mosaic tiles and
ceramic tiles measured in square melers.

" fBase cement mortar,

Arca of door leaves measured in square
meters. /Wooden frames, required
wooden louvers, - hardware, wooden .
blocks and cement mortar grouting.

Area of door leaves measured in square
melers. /Steel frames, hardware, cement
moitar grouting and caulking



Works Item

Basisof .~ Incidental Works included
Measurement

(b) Steel louvers

(¢} Aluminium doors

S d) . Aluminivim windows

(10}

)

(12} |

(13)

{e) Aluminium louvers

Glazing Works

(a) Float glass, Wired glass,
‘ Sheet glass, Figured glass -

Painting Works

(@ Vinyl emulsion paint, Oil

Paint, Clear lacquer pamt
Aad proof pamt '

Spray Tlle
(a) Spraytile

Interior Finishing Works

(2) Rockwool acoustic tile

Area of louvers measured in square”

metess./Steel frames, required insect

screen, oement mortar grounng and
cauiking. - _

Area of door leaves measured in square
meters. /Aluminiuni frames, hardware,

- cement mortar grouting and caulking.

.
.
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Area ‘'of windows incasured in $quare

- meters.  fAluminium frames, required

insect screen, hardware, cement mortar
grouting and caulking. "

Area of louvers measured in square
meters. /Atuminium frames, cement mortar
grouting and caulking.

Area of surfacc covered with ‘glass
measured m square meters /Glazing
beads.

Area of painted surface measured in square
meters, fSurface preparauon

Area of surface sprayed with spray tile
measured in square meters ISur!'acc
preparation.

Area of ceiling finished with acoustic tiles
measured: in' square - meters, - /Gypsum
boards, ceiling suspension frames, ceiling
inspection hotes and required accessories.




© Works Item™

Basis of * * Incidental Works
Measurement - ncluded

)

C e

©

14y

Asbestos ceriient sheet

Vinyl ftoor tile

Vin‘y] soft ékiriin'g' -

Miséeilanédus M_elal Woké

: (a)

()

)

(d

. {©

)

- Iadder with safety cage

®

Steel untoading hatch cover -

on roof patapet
Steel floor hatch cover

Cable teench cover

Steel hoist beam

Stgql hoist hook bar

Steel pipe tadder, Steel angle

Roof drain, Floor drain .

Area of ceiling finished with cement sheets
measured in square meters. /Suspension
frames, ceiling inspection holes and
required accessories,

“Area of floor finished with floor tiles

measured in square meters, /Adhesive.

: - Length of soft skirting finished in linear

.
.

meters. /Adhesive,

Nuinber of unit installed with hatch cover
measuced in set. /Steel frames, lifting
devices, anchor bars, glass woo! with
punching metal sheets and required
accessories,

Number of vnit instalied with hatch covers
measured in set, /Rib angles, base angles
or plates, required reinforced beams,
anchors and accessories.

Area of hatch covers imeasured in square
meters. /Base angles, anchors and
accessosics, '

Total weight of hoist beams measured in
kilograms. /Base plates, anchor bolts and
grouting mortar, -

¢ Number of hook bars measured in
- _numbcrs.

Length of ladder measured in linear
meters./Supporters, anchors,. required
safety cage, accessories and mortar
grouting. '

Number of drains measured in numbess.
Mortar grouting and caulking.
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v+ Works ltem

Basisof . Incidental Works
Measurement - . included

(asy

Ry

()

@

LY

()

Steel pipe handrait

-Cover of expansion joint

Aluminium non-slip, Steel
angles non- shp, Stainless

steel door sill, Brass floor
divider

Staintess steel door mat

Steel channel frame

suspension system on steel
tight gauge ceiling bed

Miscéliéumous Works

(@

(b)

(d)

{

©

Polyvinyl chloride
downspout, Drainage clay
pipe

Foamed plastic board for

_expansion joint filler,

()

Polysulfide caulking lo ~
expansion joint filler

Wooden phﬂilibn in toilet

Kitchenelte unif

Mirtor in toilet

Length of handrails measured in linear
meters. /Balusters, intermediate rails,
wooden rails, anchoss and mortar grouting.

Length of joint cover measured in lineac
meters. /Fixing metal, anchors and
accessories.

: - Length of non-slips, door sills and floor

dividers installed with those measured in _
linear meters. - fAnchors and mortar
grouting. ' Lo

Number of door mats measured in
nembers./Fixing border angles.

“Total weight of 'suspens'ion system

sus‘pendcd with channel frames measured
in kalograms ISUSpensmn 'angles and
accessories.

Length of downspouts and clay pipes
measured in linear metees. - /Supporters
and required steel fittings.

Area of plastic boards measured in square
melers. : -

Length of caulkmg measured in linear
meters.

Area of partition measured in square
meters. /Doors with hardware and requlred
accessories, - :

Number of kitéhenétfe unit measured in
sel. /Sink unit, cupboard with wooden
shelf, flashing plate and accessories.

+  Number of mirrors measuréd in numbers.
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Works Item : Basis of Incidemai Works |
~ Measurement - - included

(g) Venehanblmd S "+ Atea of blind measured in square meters.
: S ilemg metals and required accessories.

(h) _Room name plate R Number of name plates measured in
' : numbers. I[nscnpuons and fixing metals.

(i) Skylights | : . Number of skyhghts ‘measured in sels.
' : _IFaxmg melals 'md reqmred accessones

© ) Blevator . % .° . : Lump sum for l unit llnstallatton teslmg
' . and reqmred accessories. '

.7 PLUMBING AND FIRE PROTECTION WORKS
1.7.1 Gencral-

The works under lhlS Sub-paragraph shalt comprise water supply system, wasle water
sewage system and fire protection system for the Pump house

The Contractor shall carefully investigate the steuctural and finish conditions in Architectural
Works affecting all his work and shall arrange such work 1ccordmgly at no additional cost
to the CRM. :

The general arrangement of the plumbing and fire protection shalt be as indicated on the
Drawmgs Materials and equipment installed in the plumbing system shall be suitable for
the pressures and tempcralures encounteced. Inslal!ahon shatl be as required by applicable
international plumbing code and local regulatlons and as specified herein. The lnstallanon
shall be accompllshcd by workmen skllled in this lypc of work

(1) Shop Drawings

At least 60 days prior to starting installation of any plumbing materials or equipment, the
Contractor shall submit for approval of the Supervision the foltowings shop drawin 2s!

(@) Layout drawings of equipment mcludmg list of equ:pmcnt and matcmls {o be
mcomoratcd
, {b) - Details of piping and valye connections.
(¢} Détails of supports, hangers, attachments, anchoring and slecves.
(d) = Details of foundation for equmcn!
. (e) _ Detailed layout of electric wiring and conduclmg
(f)  Other drawings as required by the Supervision.
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(2) Dataand Samples

‘The Contractor shall submit for approval of the Supervision a complete list of materials and
equipment to be incorporated in the works under this Paragraph including sufficient
descriptive materials such as catalogs, diagrams, performance curves, charts, layout
drawings and other data published by lhe manufacturer to demonstrate conformance to the
Spemﬁcahons and Drawmgs ' ' : =

- (3) Opcration and Maintenance Manvals

Operation and maintenance manhalé for the domestic water supply system, sewage system
and fire protection system shall be furnished as specified hereafter. The manuals shall be
fumlshed at the time of performance tests of lhe system.

"The mﬂpﬁls shall inciude but not limited to the following:

R R

Explanation of system:

- General description of system including function, design conditions, sysicm design,

equipment incorporated.
- Schematic diageams of piping mc]udmg equ:pment valves and eomrols
- Schematic diagram of electric power supply and controls. ‘
- Layout plan of equipment.

Operation and maintenarice instructions:

- Method of operation including procedures for safe shrt:ng and stopping of equipment :

preventive procedures and checking methods..
- Manufacturer’s instructions on each picce of eqmpment mcludmg lubncauon msirueuons

- Daily, week!y. monthly and yearly mspecuon 1(ems on each plece of equnpment and )

systems.

- Method of finding causes of bréakdown of each piece “of eqmpment and systems and

countermeasures to be taken.
Manufacturer's bulletins:

- Manufacturer's spccnﬁeauons shop drawmgs and catalogues of each plece of equipment.
- Manufacturer's certifications:
- Any guarantee, test data and engineering dala fumlshed by the manufacturers
- Spare paits list: '
- List of spare parts and consumables f urnished wuh the equipment and stand'ird
appurtenances as required by the Specifications.
- Service and maintenance organizations: :
- Name and address of nearest recommended serwce and mamtenance agent who can
practically be addressed by the CRM at the time’ ofbreakdown of an eqmpmenl
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(4) Attachments and Spare Parts -

The Contractor shall furnish each piece of equipment, standard attachments and spare parts
which the manufacturer supplies under norimal commercial transactions. In addition to
these, the Contractor shall furnish spare parts, consumables or stand-by equipment as
specified hereinafter, - The Conlractor shalt also fumish a complete list of spare parts as -
recommended for operation of each piece of equipment for a period of one ycar with corrent
prices and source of supply _

(5 Tools

The Contractor shall provide sufficient special {ools as recommended by the manufacturers
for ficld maintenance of lhe syStem One complete set shall be provided at no extra cost to
the CRM. P : : . S T
(6) erld Inslrucllons

Upon compleuon of the work the services of one or' more instructors shall be provxdcd by

the Contractor for a total period of not less than 5 days to instruct the representative of the
CRM in operation and mainténance of the eqmpment and the systems, These field

_instructions shall cover all the items contained in the bound instructions as specified for

operation and mamtenance manuals and all cosls for the services shall be born by lhe
Conlraclor L : o :

1.7.2  Plumbing Works
(1} General Requirements for Piping

All pipes shall be jomted wnh ﬁttmgs compauble with the pipe and of the sunablc type for
Ihe mtended scmce o S ‘ _ _ :

The jomts shall be properly prowdcd in piping to allow d;sasscmbly of the plplng into
reasonable length of handling.

Flanges shall be provided for pipes more than 75 mm in diameter. The flanges shall be

~compalible with and shall have the same rating as the corpanion flange of the valve or the

fi lungs Full face rubber gasket shall be prowded to all ﬂanged jOll‘llS

All plpmg shall be ﬁtted and assembled to mtroducc minimum stress (o thc pipe and f" itings.
All pipe shall be supported where shown on the Drawings and as required. P.V.C. pipe
shall be supported at the spacing recommended by the pipe manufaciurer. ;

Thg same standard of thread Shal_l be used throughout the works.
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All piping to be embedded shall be tested and approved by the Supervislon prior to being
embedded.

Sleeves or blockouls shatl be prowded where plpe passes through concrete slructure or-
concrete black. ‘The space shall be filled or caulked with suitable materials. Whese pipe
passcs through a'wall or floor where walemghtness is rcqu:recl the Space shall be leled w:th

yarn tarred or wuh approved expanding grout, .- ‘ S :

Cleanout and manhole shall be prov:ded as shown on the Drawmgs or as dxrected by lhe
Supervision. y E

Alt pipes embedded in the ground shall be at the pipe top minimum 30 cim betow the grade of
the ground where no heavy traffic is expected and minimum 90 cm below the grade crossing

the road and where heavy traffic is cxpected. Pitch of the pipe line shall comply wnh the -
applicable code or regulations or as directed by the Supewns:on

Change in direction shall be made with fittings except that bending of galvanized steel pipe

100 mm and smalier will be permilled, provided a pipe bender is used and wide sweep ;
bends are formed. The center line radius of bends shalt not be less than 6 times of the pipe .
diameter. Bent pipe showmg kmks wrinkles, ﬂa(temng or other malformahons will not be :
accepled _ S s AT e

Exposcd piping shsll be run parallel wxlh the lines of thc buuldmg unless oiheﬁvn.se mdlcated :
(2} Pipes
(a) Galvanized Stech Pipes
Domestic water service, drainage and vent pipe shall be of standard \veigﬁt galvanized,.
screwed, and socketed pipe conforming to JIS G 3422 and G 3452 or approved

equivalent, Threaded joints shall be sealed with an approved graphlte compound or
- with anti-corrosive tape applied to the male theeads only. - : , o

{(b) PVCPipes
Polyvinyl chloride pipes shall be used for storm dro'il;..\‘ms{e ‘watet, seivage',-vent .
pipes and drainage pipes for outdoor piping. The PVC pipes shall conform to JIS Ki

6741 or approved equivalent. The pipes shall be laid and jointed in accordance wnh
the manufacturer’s instructions and to the Superwslon s sausfacuon i

(3) Va!ves F ;i-; B TR
Gate valves and check valves in 50 mm diameter and smaller pipe shall be of brass or bronze

conslruction. Valves 65 mm in diameter and larger in the plpe line shall have cast iron body -
and brass trim.
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Gate valves shall be of solid wedge disc type and shall have rising stem or nontrising stem.
Check valves shalt be horizontal swing type having a I:ght weight brass dlsc Globc valvcs
shall have replaceable resilient plugs and shall have rising stem. : ‘

Air vent valves shall be either float type, ball type or combmcd ﬂoal ang heat sensmg or
diaphragm type to be selected according to the service intended. :

AI] valves lhroughoul lhlS Sub- paragraph shall be of lhe same m‘mufaclure in pnnc:plc
(4) Umons and Hose Faucels

Unions on ferrous pipe 50 mm in diameter and smalter shall be malleable iron zinc-coated.
Unions shall not be concealed in walls, ceilings or partitions, Hose faucets shall be brass or
bronze wnh male lnlet threads hexagon shoulder fmd hose connection.

(5) Flexlble Jomis _
Thc ﬂexlble jomt shall be either of lhc followmgs

A rubbes tube type formed with a flexible reinforced, rubber tube with bolted flanges and
split b1ckmg ﬂanges for altachment 1o the pnpe, or

A bellows type formed wuh copper or stamless stccl actwated by internal préssure and
retained by flange rings and tension lug bolts.

(6) Plumbmg lelures

Plumhmg f xture shall be obhmed from a repuhble suppher and the Comractor shall submxt'
atalogucs for approval of (he Superwsnon

Generally, all ﬁxtums exccpl tOlletS shall have the water supp]y abovc lhe rim. Angle stops,
straight stops, stop integral with the faucets, or concealed type loose-key pattern stops for
supplies shall be furnished and installed with fixtures. Exposed fixture trimmings and
fittings shall be chromium-plated or nickel-plated brass with polished, brnght surfaces.

Where space condmons will not permit standard ﬂttmgs special fittings shall be prowded
Connections between earthenware fixtures and pipes shall be made absolutely watertight -
w;th a closet setnng compound or with a gasket and scal

Wall hung ﬁxlures shall be faslened to the wali by through bolls where pracucablc For
solid concrete or masonry. and where through bolting is not practloal fixtures shall be
fastened with machine-bolt expansion shields or stud-type expansion bolts. For concrete
masonry unit construction, fixtures shatl be fastened with through bolls or toggle bolis as

requiced. Exposed nuts in ﬁmshcd arcas shatl be chromium-plated hexagonal cap nuts,’ '
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‘The supply line to each item of equipment of fixture, éxcept faucels, flush vatves, or other
conteol valves which are supplied with an integral stop, shall be equipped with a cutoff valve
to enable isolation of the item for repair and maintenance without interfering with operation
of other equipment or fixture.

(7) Treaps

~ Each fixtire; floor drain and piece of 'cqmpment re.quirin_g c‘onncCIibns to the drainage

system, except grease interceptors, shall be equipped with a trap. Each trap shall be placed

_ as near the fixture as possible, and no fixture shall be double-trapped. . Traps installed on.

steel pipe or copper fube shall be recess- dramage pattern or lubc type

(8) Pnpe Cieanouls |

Pipe cleanout shall be lhc same size as the pipe. Cleanouts in connection with other pipe

shall be T-pattern, 90 degree branch drainage fittings with screw plugs. .Cleacouts on pipe -
where installed in finished floors or walls shall be provnded with chrommm plated C'lSl brass :
covers secured to plugs U _ S

(9) - Floor and Shower Drains

Floor and shower drains shall be integral with a trap, provided with water cut-off flange
wilh threaded or caulked pipe connection.: Grate shall be of chromium plated cast brass, - -

(10) Pipe Insutation and Coating

Exposed water supply and drainage pipes shall be insulated as spemﬁed in quagraph L 8 Alr
Conditioning and Ventilalion Works hereafter. ‘ SRS

When steel pipes and fittings are buried in the ground ihey shall bc msulated wnh eather of
the followmg wilh appr0v1l of the Supems:on o PR S i

Asphaltwnhjutc- . P PO
Glass wool cloth 1mpregnated wsth waterproof msuiahon compound ' ' S
mel tape with adheswe

(ll) Pipe Hangers, Inserts and Supports

The Contractor shall submit for approval of the Superwszon delal lcd drawmgs of lhc lype of '
mscns hangers and suppons for !he p:pmg he proposes to provnde S TP

The location of hangers and supporls shalt be coordmated wﬂh the struclural work to assure ‘.

that structural members will support the intended load. Tor steel cons{rucuon jomts shallbe :
bndged where required to support theexpectedload. - _ o
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Hangers and supports shall be provided at intervats specified below, at locations not more
‘than 1.0 m from the ends of each runout and not over 3¢ ¢m from each change in direction
of piping. Hangers shall be adjustablé. Vetical steel pipe shall be supported at each floor;
or at intervals of not more than 4.5 m and at not more (han 2.5 m from cnd of riser.

Honzomal stecl plpe shall be supponed al not more than the followmg intervals;

Bm_djl : S mmzal
20 - 25 mm L8 mm
32 - 40 mm o 20mm o
50 - 80 mm ' 3.0mm
9 - 1S0mm. . . 4.0 mm

over 200 mm et 5.0 mm
(12) Painting
All hangers, supports and other iron works shatl be painted with one coat of red lead primer
- and with two coats of oil point. All galvanized steel pipes exposed to view shall be pmnted :
with two coats of oil pamt Color code shall be as directed by lhe Superwsxon
I.7.3 Testmg of Pnpc Lines
The Contractor shall test all pipe tines as directed by and in the presence of the Supervision.
If the pipe fails in test, the Contractor shall repais, replace and pretest the piping until -

accepled by the Supervision. All piping system shall be flushed clean before tcsting. o

The Contractor shall provide all personal water and equlpment for testing. The cost for the
test shall be included in the Contract price.- . AR :

(1) - Pressure Testing of Water Service Pipe
Pnpcs of each part shall be subject to a hydrauhc pressure test of 7 kgf/cm?

lf plpmg is tested in secuons lemporary cap shall be ﬁlted Each section shall bc slowly
filled with water and air inside the pipe shall be carefully expelled. - o

For acceptance the tcst pressure shall rcmam constant for one hour wnhout additional water.
(2) Teslmg of Sewage and Waste Waler Pipe

No pipe shall be covered or concealed before it is tested, In any sccuons of plpc lines are ¢
tested, the Contractor shall obtain approval of the Supemswn o

Al openings and plpc ends shall be securely plugged and filled up with water up to the top
~ of the highest openmg The water shall remain at the same level for 2 hours. :
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All pipes shall also be inspected visually to ensure that there is no projections in the pipe and
* the pipe line is straight and void of abrupt kinds. At least three-quarters of the pipe opening
of any sections between nnnholos shall be visible when viewed from opposnc end of the.
pipe section. - ‘ _ .

Exposed pipcs shall further be subject to a lcakage test. Leakage tests shall be made only’
after a minimum of 24 houcs after the pipe has been filled with water. No leakage shall be
found for durauon on anolhcr 2 hours on the pipe line, R

I.7.4  Domestic Water Supply System

Raw water for domestic use in the pump house shall be obtained from the coolmg water
supply system for the pumping units which will be constructed by the other contractor. A
raw water delivery pipe shall be connected 1o the said cooling water supply pipe at the point
shown on the Drawings. ’hppnng and stub of pipe with bell will be provided by the other -
contractor.

‘The raw waler shall bc rccewed in a faw water storage t*mk ﬁltered by a ﬁltcnng unit, -
steritized by a chlorinator and then stored in a treated water storage tank. The lreated water -
{pure water) shall be delivered to each requirement through a pressure tank, automatically.

(1) Water Fll(er Unit

The ﬁllcr umt shall be of factory assombled rapid force feed type unit wﬂh back wash*zhlo :
sand filtering medium contained in a heanetic steel tank. . : -

The unit shall be a complele unit equipped with piping assembly, valves, flow mcter.’
pressure gauges, manholes, inspection windows and mounting base. -

The tank shall be hydraulic pressure-tested at the shop, inside-surface: painted with a
synthelic resin paint and ouISIdo with a Silver p":mt

The filtering medium shall be of smtably graded durablc, back-woshﬁblo procossed s:hca
sand arid anthracite, which shall remove from the raw water of ﬁnc pamc!cs protozoan and g
colloidal substance 1o a level of an applicable standard. S ST

The water feed pump shalt be of centrifugal volute pump. Operation of the unit shall be .
controlled by a manual 4- “way valve for filteting, back-washing and rmsmg For back
washing and rinsing water in the treated water storage tank shall be used.- oo

The unit shall be so designed that back- washmg opcrahon is needed only once a chy under, :
the normal service conditions. : Co c

The filtering operation shall further be electncally conlrolled by a water level sensmg swuch -
to be installed in (he treated water storage tank, - : . . P
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{2) Chlorinator

Chlorinator shall be of a type which'dispcnscs hypochlorite solution automaticatly into the -
filtered water pipe when there'is a flow. The chlorinator shall hive a field adjustable :
discharge capacity suitably rated in coordination with the filter unit, - :

The chlorinator shall consists of a hypochlorite solution retention tank and a chemical fecd
pump wuh feed pxpc qnd valves. The chemlcal feed pump shall be of dtaphragm pump

’l he retention !ank shall have a capacnty of ot lcss than 50 htcrs

All components of the chlorinator which get in contact with chlorine shall be made of PVC
or other chemical resistant materials.

(3) Water Storage Tank

The raw water and treated water storage tanks shall be of prefabricated lypc made of :
pressed steel and shall have a capacily as shown on the Drawings. The tank shall be
provided with a cover, a manhole, ladders, pipe connections, a water level Sensing'switch
(for treated water storage tank), a ball cock tap (for raw water storage tfmk), vent plpe 'md
base frame. : ‘ o .

The tank shall be assembled at sité. ‘The assembléd tank shall withstand the water pressure
inside and shall be completely watestight. All components of tank which get in contact with
water shall be corrosion-proof and shall not exude harrnful substance into the water,

As treated water is used for back-washing of the filtering medium in the filter unit as
specified hereto, capacity of the treated water storage tank shall be checked in the light of the
required water q'uantity for this operation. The Contractor shall enlarge the capacity as the
case may reqmu, in confonmty with his filter unit at not extra cost to the CRM.

(4) W'zter Supply Umt

Thie water supply unit shall be of automatic and pneumanc prossure type.

The unit shall be completely factory-assembled, conmstmg of honzontal ax!e cenmfugal
volute pumps, pressure tank, suction water filling mechanism, air charging devices,
pressure switch, local control panel with complete wiring, controls and alarm, piping
assembly, valves and mounting base.

Supply capacity, statting and stopping pressures shall be as indicated.

[ .
13l . :
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(5) Performance Tests

Functional cheek-out of all controls shall be made prior to the opesational testing of the
system,  After the check-oul, the entire domestic water supply system shall be performance -

tested to demonstrate the eapacr:y specrﬁed and gcneral operating characteristics of the
eqmpment

Testmg of mdwrdual pumps wrll not be needed rf the Contractor presents to the Supervrston :

evidences to certify that the pump are nmnufaelured by a reputable mmuﬁelurer in
accordance with an 'lppllcable standard SR Lo :

Filtered water shall be tested by a tcst kit set to check the fol lowing items: -

@ Ironion o (e) pH . '
(b) Ammonia (f) Totaliron D P
(¢} Manganese ' () Arsenic _ '

(d) Re31dua] ehlorme . (h) Hardness T T

The test kit for the above 1tems (a) through (g) shall be of color companson type

For item (h) one complete set of reagents beaker, plpe, burelle etc shall be prowded

cost.

£.7.5 Waste Water and Sewage

Al sewage from thé toilets shall be treated in seplic tank bcfore bcmg dtscharged Treated .

sewage shall be pumped to sewage dmnage system and drscharged to dram drtch

The waste water will be connected and drained into lhe sepuc t1nk and pumped out mto srte

drainage system after treatment.

Storm water from downspout shall be discharged to drainage ditch or disposed in a subsoil

dr’unage system as shown on lhe memgs

Septic tank, 20 persons capacity for pump house shall be of factory assembled aeratron type ‘
with acration blower in concrete tank and shall have the rating as shown on the Drawings.- -~ -

[ 15
¥ 1 o

1.7.6 Fire lntlnguishers :

R E ETI o

Fire extinguishers shall be of dry chemical, portable 6 0 kg in capacny, COz pressure

operated type.
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A three meter lcng'th of &6 mnt inside diameter air hose rated for a working pressure of 21
_kgﬂ"c:m2 with air charging valve and threaded adaptor couplmg Sh“t" be provided for
pressurizing the extinguishers, ©. - : o R

Each fire extinguishers shall be supplied with a free flowing, moisture repellent fire
extinguishing chemical powder, The chemical powder shalt extinguish fires in paper, wood,
‘rags, gasoline, petroleum products, gas and chemical and electrical fires. Suitable chrome
finished hooks or hangers with attachment screws shall be supphed 'md msmllcd where
shown or as directed by the Supervision. o Coe o

- 1.7.7 Spai‘c Parts and Consumab!es

The Contractor shall furnish the following spare paxts with lhc equlpment and hand over to
the CRM at the time of field instruction semces ' :

(1) For raw water tank : one set of ball tap S
. (2) For filter unit ' : one complete set of filtering mcdmm one set of
- 4-way valve -
(3) Forticated water storage tank -+ one set of water level sensing switch
(4) - For water supply unit - : -+ one set of pressure switch
(5) - For chlorinator .+ -1 chemical powder for one year use
6) 'Forseptic tank -+ . - . 1 onesetof blower, hypochlonte solution

- (for one yeaf use)
1.8 AIR CONDI'] IONING AND VFN’IILA‘I‘ION WORKS

1.8.1 General

The works shall comprise air conditioning system by packaged airconditioners and
ventilation system by omsnde alr supply fans and exhaust fans for the pump house and
appurtenant buildings. - : : . :

(N (‘ode and Standards

All equipment, material and instaliation shall comply with the following siandards whcre
apphcable in so far as lhey do not conflict wnlh what spec1ﬁed hemm -

(a) Japan Industnal Siandard (J IS) S
(b) Heating, Air Conditioning and Sanitacy Standard in Japan (HASS)
(¢} Otherapproved standards or codes

The Comractor shall obtain lhe approval of the Supemsnon uf he proposcs to dewatc from -
the above codes or slandardb ' e L S , _
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(2) Shop Dr'lwlngs and Working [)mwmgs

The Contractor shall submu for approval of thc Supemslon thc followmg workmg' |
dra\wngs

- Layout drawmgs of eqmpment mcludmg list of equ:pment and malemls lo bc
mcorporated ' _ . o :

- Details'of piping and valvmg. e

- Fabrication details of duct and detailed hyout

- Details of sleeves and opening for piping and ducting,

- Details of supports, hangers, attachments, anchoring, -~ >~

- Details of vibration isolation,

- Details of foundation for equipiment, T e

- Detailed layout of electric wiring and conduclmg S T R Et) S

- Complete electrical connection diagrams,

- Other drawmgs as reqmrcd by the Supemswn

(3) Da!a and Samplcs '

The C01nractor sh'dl subnut fon approval of the Supcrvnsmn a comple(c llsi of matcnals and
equipment which he intends to incorporate in the werks under this Parageaph including. |
sufficient descriptive materials such as catalogs, cuts, diagrains, performance curves, charts,
Jayout drawings and other data published by the manufacturer to demonstrate conforniance
to the Spcuﬁcahons and Drawmgs

1.8.2 Packaged Air Conditloncr and Spl:t Type Air Condltloncr

(l) Cabmc(

BT

Cabinet shall be fabnca{ed of heavy gauge steel properly formed for closé fit and étruclural. -.
sigidity. All access pancls shall be so constructed as to be quickly and easnly removable. .
Cabinet shall be fulty insulated.

(2) Coolmg Coil
Coolmg coil shall be fabricated of copper tubes mechamcaliy bonded to alummnum or c0pper' ‘
- plate fins and filted with equalizing distributors to ensure each coil circuit receives equal
amounts of refngerant Coolmg corl shall be thoroughly dchydrated and pressurc (ested

(3) Refrigecant Circuit | o

Unit shall be completely factory piped, tested and shipped with an opefating charge of R-22:
refrigerant and oil. Circuits shatl include preset nonadjustable thermal expansion valve, filter .

drier, fusible plug on condensers and liquid line shutoff valve with a high-low pressure start
10 protect the system.
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@ Expansion Valves

Expansion valves shall be designed for use with the type of refrigerant used with a pressure -
raling suilable for pressure encountered. The valves shall be of the thermostalic type,
diaphragm or betlows operated, with an adjustable external superheat adjustment. Power
elements and valve size shall be as recommended by the manufacturer t'or the service

intended.

(5) I‘an and Drwe

Fans shall be statically and dynamlcally bahnccd doubie mlet centnfuga? type dwgned for
maximum efficiency and quiet operation. Fan wheels shall be constructed of aluminum:
coated steel or equivalent and rotate on a solid steel shaft in lubricated ball bearing mounted
in vibration absorbmg tubber mounts. Fans shalt- be driven through an adjuslab!e pllch ;
pulley, pemnltmg lhe air qu’mhty to be vaned by ﬂdjus(mg the fan speed TR

(%) Fan Motors

Fan motors shall be mounted within the cabinet and shall be of the inherently protected type
not requiring external overload protectors. Motor base shall be of the vibraiion absorbmg

- lype and shall be adjustable to assure proper ahgnment md belt tension.

I.8.3 A:r-Coolcd Condcnsing Unit
(1) Air-Cooled Condensing Unit

Air-cooled condensing unit shall be suitable for remote installation in a weather-proof
casing. “The air-cooled condensing unit shalf be a complete factory-fabricated and assembled -
unit consisting of compressor, coils, fans, and electric-motor drive. ‘The entering dry bulb
outside design air temperature shall be based on.33C. For those periods when the -

- refeigeration system will operate over design conditions, the equipment shall be capable of
-operating continuously at 6oC above stated outside design air temperature without damage -

or shutdown of the compressor motor or shutdown of the refrigeration system by safety
devices.  The condenser shall be provided with a start-up control package which permits
start-up of compressor regardless of low ambient temperatures.

(2) Compressor

Compressor shall be of accessible hermetic type filted with suction and dischairge valves

‘permitting ficld servicing. Motors shall be suction gas-cooled, sealed against dict and -

moisture and protected by either inherent or external protectors against thermal over-load
Oil pressure shall be force fed by autonatically reversible oil pump.
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(3) Condenser Coil
Condenser coil shall be of the extended-surface fin-and-tube type and shall be construcied by
seamless copper or aluminium tubes with copper or aluminum fins. - The fins. shall be
soldercd or mechanically bonded to the tubes and installed in a metal casing. The coil shall
be tested after assembly at pressures specified hercinafter for the refrigerant cmployer in the

systen. T

After testing, the coil shall be dried to remove moisture and capped (o prevent entrance of .
forelgn malier. The coil shall be evacnated as heremafter specified, - '

(4) Fan
Fans shall be propeller fan dnven a$ best suited for the appllcatlon Fans shall be dlrectly :
connected 1o the motor shafl or indirectly connected to the motor by means of a V- belt drive. -
Belt drives shall be completely closed within the unit casing or equlpped wilh a guard Fans '
shall be statically and dynamically balanced. B
(5) Fan Molor : .

Electric motor shall be lotally enclosed lype. Motor starter shall be magnetlc acioss- the -line
type with weather-proof enclosure. Thermal proleeuon shall be of a manual lype

1.8.4 Refrigerant Piping and Aceessor:es

(l) Copper Tubing

Copper tubing shall be soﬂ annealed where bendmg is requn'ed and hard drawn where no
bending is required. Soft anncaled copper tubing shall hot be used in sizes larger than -
35 mm. Jomts shall be brazed except ihat jOlI‘ll.S on lmes 20 mm and smaller may be ﬂared :
) FlllmgforCopperTubmg S o RTIEREE : Ty _‘.:  : . |
Fitting for flare joints shall be standard forgcd -brass flare lype wnlh short sh'mk flare units, -
Fittings for brazed joints shall be wrought-copper or forged-brass sweat ﬁumgs Cast -
sweal-type fitlings shall not be allowed for brazed joints.

3 Vibralion Dampeners'

Vibration dampeners of the all-metallic bellows and woven-wire type shall be prowded on -
suction and discharge lines where connecuons to cempressor are made BN
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(4) Refrigerant Stop Valves

Refrigerant stop valves shall be designed for use with the refrigerant used and shalt have
pressure ratings compatible with system workmg prcssurc cncountercd Gate valves shqll :
not be acceptable. - : :

Valves for copper tubing shall be all brass, hand-wheel opérated, diaphragm packless type
globe or angle valves in sizes up to and including 16 mm. In sizes over 16 mm the valves
shall be brass or bronze globe or angle type; wrench operated with ground-finish stems, .

- packed espec;ally for fluorocqrbon rcfngcrant scrwce back- scated and provxded with seal

caps. -
(5) Inslallallon

T he prov:sions prowded in Paragraph L7 Plumbmg and Fire Protection Works shall be :
applied here wherever apphcable :

{6) Joints

Joints in copper tubing shall be brazed with silver solder as hereinbefore specificd. Surplus
brazing material shall be removed at all joints in llnes not insulated. Tubing shall be

© protected agamst oxldauon during brazing.:

Flanged joints shall be faced irue, prowded with gaskets suitable for use w:th ﬂuorocarbon
refrigerants and made square and tight.

I.8.5 Thermostals and Fans
(1) Thermostats

Thermostats shall be two poéilion aclion typé"md shall control within plus or minus 1. 5°C
of the temperature setling at the thermostat location, unless otherwise specified. Thermost'us ‘
shall be manufactured of factory modified to a minimum of 1°C for cooling. -

(2) Propeller Pans

Propel!er fans and motors shall be supported on heavy metal frames designed for wall -
opening and mounting. Motors shall have totally enclosed enclosures. Gravity dampers and
rainhood shatl be provided on the exterior side of wall. Remote manual switch with pllot

. indicating light shall be provided where indicated. -

(3) Ceiling Mounted Du'c[Type_‘F_:gns. .

Fans shall be of turbo type or axial flow type against static pressuce and complete with
totally-sealed motor.” All parts shali be protected by application of high quality enamel paint.
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(4) Multiblade Fans

Air supply and exhaust fans for substruciure shall be floor mounted, V-belt driven, multi--
blade type centrifugal fans with compete vibration isolating base and accessories havmg the
capacitics as shown on the Drawings. i
I 8 6 -'Pipc !nsulation’. and Vapor Barrier

NOR lnsulallon ’

Refngerant piping and 11r-cond|ttoner dram lings shall not be msuhled unnl al‘ter the pipes |
have been groven tight under the sequired test pressures, The insulation material shali be

fibrous glass or mineral fiber. The insulation thickness shall be as indicated in Table I-1 for -

mineral fiber and fibrous glass. Bxposed msuhted plpmg in lrafﬁc area shail be ﬁlted witha -
nictal jacket to prolcct the insulation. TR . - . :

Table I-1 Mmeral Fiber and Fibrous Glass
Minimum Thickness in mm

‘Range of : N R 40 .. 80 150

Temperature . thru- -~ :thru thru - thru' s
degiee C 32 75 - o 125 . 250 . v
Above 10 18 18 25 25
1010 0 SoeBie28T 25 - - 38 038
0 to-15 38 50 .80 - 50

-15 to -10 38 50 65 63
(2) - Vapor-Barrier Jacket
The insulation shatl be provided with field-applied or factory-applied non combustible
vapor-barrier jacket. The jacket shall consists of lamination of alaminum foil, glass fiber::
reinforcement and keaft paper where exposed (o view, and wheére concealed the kraft paper:
may be omitted, The kraft paper shall be enaimel painted. - = o
(3) Application
After pres$ure tests have been completed in the piping system, insulation shall be applicd to
the pipe with end joints tightly butted and the vapor-barrier jacket lapped not less than 38
mm'at longitudinal joint and adhered with adhesive: At circomferetial laps, a 75 min wnde .
steip of jacketing material shall be applied and adhcred with th¢ adhesive. .

The insulation shall be continuous through pipe hangers and pipe slccvcs: SR
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Unless otherwise indicatéd all flémgcs. unions, valves, anchors and fillings shall be
insulated with prefabricated or field-fabricated segments of msulalton of the snmhr matcnaf
and lhlckness as the 1d_|ommg pipe insulation; .

The: Comraclor may use allematwc msu!anon vapor bamer upon approval of thc
-Supervision, : _

(4) Piping Exposed to.Wéather

Piping exposed to wealher shall be insulated as specnﬁcd above for applicable scrvice except
thickness required shall be double that specified. The exposed piping shall be finished with
approximate 0.4 mm thick corrugated, smooth or embossed aluminum sheet with factory
fabricated ‘2" type longitudinal joints or field applied seam joints, lapped not less than 50
mm at butt joints. The joints shall be properly constructed to shed water or otherwise sealed

with adhesive compound.
1.8.7  Duct Work
(H Generai-

Duct work shall be constructed of galvanized steel sheets. Ducts, onless otheswise
approved, shall conform to the dimension indicated and shall be straight and smooth on the
inside with joints neatly finished. Ducts shall be made substantially airtight at ail joints
connections, gritles, register, or diffusers,

{(2) Duct Construcllon i

Curved elbows shall ha\e a cen:erlme radius not less than [-1/2 times the width or dlameter
of the duct.

Laps at the joints shall be made in the direction of air flow. Button punch or bolt
connections in standing seaims shall be spaced at fixed centers not greater than 150 mm.
Horizontal locks or seams of the type known as “Bulton Punch Snap Lock” nmy be used in
lieu of “Plttsburgh Lock". ' - R : L _

Transformations shall be made with side pitches not to exceed a maximum of 20 degeecs, 40
degrees included angle for diverging air flow and 30 degrees, 60 degrees mc!udcd angle for
convergsng air flow, or as indicated. _ ‘ 4

Duct aid stif] feners shall be constructed of steels of thlckness and fabncatlon llldlC‘\l&d in
'- Table l 2 for reclangu!ar ducts i : : . :

mr deﬂector shall be provxded in all square elbows, duct- mounlcd supply oullels. takeof for

extension collars to supply outlets, and tap-in branch-takeoff connections. "Air defiectors..
shall be factory-turning vanes or louver blades for uniform air dlsmbunon and clnnge of

direction with minimum turbulence and pressure loss. - o s
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(3) DuclAcccssDoors o @

thged doors shfdl be prowdcd at all air conlrol dampers fire dampers and oiher 1pp1ralus
requiring service and inspection in the duct system. Doors shall be 35 ¢ x 45 ¢ unless
otherwise indicated.: Where size of duct will not accommodate this s:ze, the doors shall be
made as large as practical, '

_Tablcl-z Sheet Metal Thickness fc:>r.‘Rut:’ctan'gul'ar‘Duct= :
; Construction (Low Velocity System)

' Galvanized

- Shieet Gage: Longer Side R
and Thickness -~ ~ = of Ductin - Bracing
omme G oem o
26 15-45 None
Q.5 _ T I R
24 - 46-75 25x 25 x 3 girth angle
0.6 reinforcing spaced on -
_ - 180 ¢cm max. centers
2 75150 . 30x30x3githangle
08 g = © rein-forcing spaced on:. - - %
: ~ . 90 cm max; centers | L
20 151-225 40x 40 x 3 girthangle -
1.0 . : ‘rein-forcing spaced on
R ' : - 90 cm max, centers
18 226 & over 40 x 40 x S girth angle

. -rein-forcing spaced on . .
90 cm max. centers

Notes: Ducts with longer sides of 1500 mm and over shail have angle flanged joidt..
All fittings shall be continuous weld.conslruclions. :
{4) Duct Insulation

‘The insulation materiat shall be fibrous glass or mineral fiber, spécific weight of 50 kg/em3,:
The insulation shall be provided with field applied or factory applied non-combustible vapor |

barrier jackets, Jackets shail consisted of lamination of alumimum foil of 0.50 mm thick, -
glass fiber reinforcement and kraft papcr whem exposed to vsew, and where concealed the .
kmﬂpapermaybeonutted : TR

The msulanon m'nenal shqll be Jomted to the ducls w::h & non- ﬂ'\mmablc glue
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1.8.8 - MiSccllaneo‘us Units -~

(1) Goosenecks and Rainhoods

Gooscnecks and rainhoods shall be fabricated from galvanized steel sheets, and shall be
provided with frames and steel structucal shapes. Bird insect screens shall be provided
where indicated. Sheet metal fabications shall conform to Sub-paragraph 1.8 7. Duct Work
specnﬁed her¢inbefore. Th:ckness of sheet mctal Sh‘\ll be as mdlcatcd ‘

(2) : Dampers

( ) General

- All damper framcs shall be conslructed of l6 gage galvanued sheet mehl and Sh"tll

have flanges for duct mounting. The blades shall be parallel or opposed, as required,
and suitable for the air velocities to be encountered in the system. Replaceable edge
scals shall be provided with the damper, mshlled along the top, botton and sides of

the frame and each bladc
(b} Manual Dampers and Sphttcrs

Manuval dampers with locking quadrants shall be installed where indicated or necessary

" for proper control and balancing of air distribution. All dampers shall have an
~accessible operating mechanism.  Splitter dampers shalf be operated by quadrant

" operators or steel rod brought through the side of the duct with locking set-screw and

~ bushing. Manual volume control dampers shall be operated by locking-type quadrant

operators. Dampers and splitters shall be two gages heavier than duct in which
insialled. Unless otherwise indicted, multileaf dampers shall be opposed-blade type
with maximum blade width of 300 mm. Splitter dampers shall be of sufficient length
to close of t e:lher branch duct.

'.—if (\,) Flre. Dampers

()

- Fare dampers shall be provided in the ducis as shown on the Drawmgs D'lmpcrs Sh”tll .

be installed with sufficient tension to prevent ratling or vibration. Fire dampers shall -
conform to the requirements of applicable codes.

Diffusers, Register and Grilles

(a) General S .

Diffusers, register, and grilles shall be the approved products of a manufacturer
regularly engaged in the manufacturer of such products and shall be factory-fabricated
of steel or aluminum and shall distribute the specnﬁed quanlity of air evenly over space
intended, without causing noticeable drafls, air movement faster than 0.5 m/sec. in
occupied zone, or dead spots anywhere in the conditioned area. The Conteactor shall
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be responsible for diffusion, spread, drop, and throw.,: Diffusers and registers shald be

provided with opposcd-blade volume controller with qccessnble Lcy operator unless
otherwise indicated. . . _

{b) Diffusers:

D;ffusers shall be round, squarc rect':ngular, slop strip-shape or perfonted fftce type |

with fixed or adjustable air discharge pattern as indicated. Ceiling mouanted umls shall
minimize ceiling smudgm g through design featurcs _

{¢c) Register

Registers shall be four-way directional- confrol type cxcept that return and exhaust
registers may be fixed honzontal or. verhcal louver type sumhr in appearance to the
‘ supply rcglster face - TR L

@ Gilles .
Grilles shall be as speciﬁed' herein for registers, without volumc-éontrel dalﬁper. |
{c) Louvers

Louvers blades shall be fabncqted from '\lummum or steel sheets and Sh'l" be
provided with frame or structural shapes. : Blades shall be accurately fitted and firmly
- secored to frames., Edges of louver blades shall be folded or beaded for rigidity and
* baffled to exclude driving rain. “Louver shall be provided ‘with. bird screen where
- shown on the Drawing. Sheet metal thickness shall be as'indicated.. .~ o
(4) - Apparatus Connections *
Where sheet-metal connections are made to fan, plenum chamber or the like, a
noncombustible flexible connection of woven inorganic or other approved noncombustible
material approximately 150 mm in width, shall be installed, For rectangular ducts the
fiexible connections locked o metai collars shall be mstallcd usmg nonml ducl conslruchon
methods.- ~ : : : - SRS T R AT T
(5) Duct Supperts

Duct supporis shal not be less than two steel hangers Sp’iced in accordmce wuh Tahle I- 3
Supports on the risers shall allow free vertical movemcnt of the duct. - - P
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. Table1-3 __ Duct Supports for Rectangular Duct
- Galvanized =~ 0 | R

Sheet Gage - " AngleSupport -~ . Max. Spacing
and Thickacss . mm cm

mm . . Coe

26 25%x25%3 300

B B

a4 2sx25x3° 300

oe e T e

2 30x30x3 - - 300

0.8 :

0 ..o . 40x40%3 - - 300

10

8 x40xs 300

1.2 S :

Notes: Hangers shall be steel rod 9 mmin diamcté"r'.
1.8.9 Tests
{1}. General -

Upon completion of the air-conditioning and ventitation system, and at a time designated by
the Supervision, the entire system shall be performance-lested as hereinafier specified, The :
tests shall be conducted in the presence of the Supervision. Procedures for conducting of
the tests shall conform to the applicable standard. The Contractor shall. furnish all
instruments, test equipment, water, electncny and personnel that are required for the tests at
no extra cost to the CRM. - Lo .

(2) Ref‘ngerant Piping

- After all components of the refnge;ant syslem have been installed and the plpmg connccted
the system shall be subjected to a pneumatic test. The pneumatic testing shall be done with
anhydrous carbon dioxide or dry nitrogen before any refrigerant pipe is covered. The high
and low side of the refrigerant systems shall be tested for the minimum refrigerant-leak ficld-
test pressure of 20 kgf/cm?2, The system shall be proved tight under the test pressure by first
checking each joint with soap solution and second, with a halide torch or by electronic leak
detection, The leak-test pressure shall remain on the system for 24 hours with no drop in

pressure. . After the foregoing lests have been satisfactorily completed and the pressure
relieved, the entire system shall be evacualed to an absolute pressure of 1,000 mictons,
1 mm of Hg. The vacuum line shall be closed, and the system shall stand for 12 hours.
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After this period the increase in absolute pressure shall not exceed 100 microns. During this
test, pressures shall be recorded by a thermocouple-lype, electronic-type, or a calibrated
micron gage. Upon completion of the test, the vacuum shall be broken by chargmg the
system with dry refrlgerant for which the system is designed. R

(3) Pcrfonnancc E

After the foregoing test have been completed, tests to demonstrate the capacity specified and
general operaling characteristics of all equipment shall be conducted by a competent
experienced expert in the presence of the Supervision. The tests shall cover a period of not
less than 3 days for each system and shall demonstrate that the entire systei is functioning
in accordance with the Drawings and Specifications. Corrections and adjustmems shall be
made as necessary to produce specified conditions, :

Packaged airconditioners 1 Air témperatu're in door.
: E Electiic power output of fan and compressor -

Controls : Selting and performance of automatic or safely controls
Muiti-blade Fans : Electric power output of fan motor

Air quantity

Air speed

1.8.10 Sparc Parls

The Contractor shall furnish the following spare parts with the equipment and hand overto ' -

the CRM at the {ime of ﬁeld mslmchon scmces

(1) For packaged aircond:lloner:. 3 One set of V belt ong set of air ﬁlter two sets

and air-cooled condensing -~ - - of fuse and pilot lamp, one set of crank case’
units (for each) : - heater; two sets of auxiliary relay; two sefs of -
3 77 magnetic contactor for fan and compressor and -
one set of fusible plug. Two sets of magnetic -
conlactor for fan.

(2) For multi-blade fans :  One set of V-belt
- (for each) ‘ S T R -
{3) For ceiling mounted fans -+ One set of air filter

(foreachinthekitchen) T e
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1.9 Mecasurement and Payment for Building Service Facilitics

Measurement for payment for each work item shall be made by the following methods, and
payment for these shall be made at the unit prices tendered in the Bill of Quantities so
established according to the measurement, which unit prices shall include the cost for all
incidental works specified and as required.

Works Itemy -+ ' - Basisof © °  Incidental Works'

o S Measurenment included
(1) Raw water storage tank .3 Number of tank measured in numbers./ All
' ~accessories specnfied and concretc

foundation, po

(2) Filter pump s : Number of pump measured in numbers.
SR R : /Integral accessories and concrete .
foundation.

(3) Filter unit - . -1 Number of filter unit measured in
numbers /integral accessories and concrete
foundation. :

(4) Chlorinator 1 :  Number of chlorinator measured in
" e T T ' numbers. /Chlorine feed pipe and concrete
foundation.

(5) Domestic watet tank - ¢ Number of tank measured in numbers. -
e S ' ‘ TANl accessorics specified and concrete
foundation.

(6) Automati¢ water supply unit -~~~ : Number of water supply unit measured in
B R - numbers. /Integral accessories and
concrete foundation.

(7) - Confrol pane} and widng for © ~ :  Total cost measured in lump sum. /The
T domestic water supplyunit - works shall include local control panel and
© 7 all conducting and cabling for equipment

~and tanks from the safety switch box.

8 Eleélric \.ilzl"zﬁn‘;'e:h{iat’er= -+t Number of water heater measured in
S e numbers. /All accessories required,

(9)  Galvanized steel pipe for water "+ Length of pipe measured in linear meters.

supply S ANl fittings, supports, hangers, painting
- and sleeves.
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Works Iiem

Bﬁsis of . Incidental Works

- Measurément - ‘included

a0
any -
02
an

(14) -
Ball cock tap

(15)

a6

(17

(18)

(19) -
water

(20)

21

(22)

: Copperpipés'fo_rhotIWater e

Gate valvcs. check valves :

l"lexublc _|0|nts

Automatic relief valve

Flow meter =

Insulation fbr.g'a!:vani:zed’ stecl
pipes

Length of pipe meastired in linear meters.

< /AN filtings, supports, hangcrs pqinhng, :

1nsu¥atlons and sleeves, -
Number of valves measured in numbers.

Number of ﬂexiblc jOIﬂl measured m
numbers.

Number of valve mcas‘urcd in numbers./

- All accessories required.

Number of meter measured in numbers,

Number of ball oock tap measurcd in

© numbers.

;. Length of pipe to be insulated measured in
~ linear meters. /Colton tapes and painting.

P_aint-ing -fo_r‘gal_faﬁized steel pipes :

Cast iron pipes for sewage
Galvanized stecl pipes for waste

Galvanized sleel pipes for vent

pipes.

Lead pipes

P.V.C. pipes

Length of pipe to be painted measured in
linear meters.

Length of pipe measured in linear meters.

RINT fittings, supports, hangers,

insulations, painting and sleeves.

.. Length of pipe measured in linear meters,
~JANl fittings, supports, hangers,
~ insulations, pamtmg and sleeves.

Length of pipe mcasured in lingar meters. .
/AL fittings, supports hangers, pamtmg
and sleeves.

Length of pipe measured in linear meters.
/Al fittings, supports, - hangcrs,
msulallons painting and sleeves.

. Length of pipe measurecl in linear meters..
. {Al fittings, supports, hangers and earlh
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- 'Works Item

Basis of Incidental Works
Measurciment included

(24)

25y
(26)

@7

(28)

29

(30) .

3n

(32).
(33)

(34) -:

(35).

Floor drains:

Floor cleanouts

Vent ic_ap's _

Cess pils

Catch basin
Sépiic tank

Seepage pit

Piuljﬂbing ﬁxturcs N

' Swing fauoct_ o

‘Hoso faucet

Showerset

Fire extinguishers -

type air condilioners

~ pumbers.

Number of floor - drain measured in -
numbers, P

Number of cleanout mcasured in numbers,
Nuimber of vent cap measured in numbers.

N umber of cess pit measured in numbers,
/Cast iron imanhole cover, bottom i mverlmg
and earth works.

Number of catch basin measured in
numbers.  /Concrete cover and earth
works. - ' :

Number of tank measured in numbers.
/Al accessories specified, concrete and
earth works shown on the Drawings,

Number of seepage pit measured in
nwmbers.  /Cast iron manhole cover,
conciete, masonry and earth works shown
on the Drawings.

Number of plumbing fixture measured in
set, /All accessories specified, shelves,

- paper holders, soap dispensers and

fauceis.
Number of faucet measured in numbers.

Number of hose faucet measured in
/Cast iron faucet boxes and
earth works. :

Number of shower set measured in set,

-, {Shower head, hoses and required
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accessories.

Number of fire extmgu:shers measured in
numbers. /All 'tccessones specmcd

Eackaged airconditioners; sphit - : Number of alrcondmoner measured in

set./Outdoor condensing units, concrete
foundations. :



‘Works Item

. Basisof ... Incidental Works
Measurement _included

(36)

(3')}

(39)

(40)

@n

(42)
(43)
(44)

(45)

(46)

(47) -

‘Refrigecant pipes for air -

condifioners

G‘alvanized steel pipéé for drai.n

(38) Mu!u blade type air supply f'm

and exhaust fan

Watl mourited propéiler typeaic™
supply and exhaust fans '

Ceiling h}dunged duct type fans

Galvanized steel sheets

Grilles

\"olu:{ie 6ai_ﬁpé;, ﬁ_fe Hampér

Air filter for multi-blade Air filter

for multi-blade

Spirat duct

Vent caps

Spwre parts and consumables

~ steel sheets.

Length of pipe measured in linear meters, -
/ANl fittings, soldering, insulations,
hangers, supports and s!ecves

Length of drain pipe measured in lmear
meters. /All filtings, supports; hangers, :
insulations, painting and sleeves.

Number of fan measured in numbers.
/Concrete foundation, vibration isolating

- base and required accessories. .

Number of fan measured in numbers.
/Wooden frame, gravity shutter, rainhood
and painting.

Number of fans measured in numbers.
/Hangers, supports, intake gille, air flter
and required accessories. -

Area of steet sheet measured in square
meters. Seams and bends at joints shall
not be counted in the measurement.
Openings for air diffusers, grilles or the
like shall not be deducted from the area of
/ANl supports, hangers,
sleeves, painting, reinforcement metals
and inspection doors. '

Number of grille measured in auibers.

Number of damper measured in numbers.

:" Number of air filter measured in numbers.
- /Aluminium casing and metat wire lath.

:* Length of duct measured in linear meters.

/All fittings, hangers and suppotts.

Number of vent cap measared in nuinbers.”

: - Total cost measured in lump sums. ISparc

. as specified.

parts, stand-by eqmpment and consumable .
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I.iO DIESEL ENGINE GENERATOR HOUSE

I.10.1 General

The Contractor shalt furnish and construct a diesel engine genecator house in the pumping
station courtlyard, as shown on the Drawings and as specified herein or as directed by the

Sugervision. :

(1) Building structure :  Poundations, beam and colu.mns, floor, wall and roof
- stabs shall be of reinforced concrete construction.

(2) Roofing o 3eply built-up asphalt waterproofing covered with 60
min thick light weight concrete. The thermal expansion
joint shalt be provided in the roof covering as shown on
the Drawings.

(3) . Exterior wall finish :  Spray tile on exposed concrete.

(4) [Interior wall and ceiling : Cement mortar plastering for walls and exposed

* finish concrete for ceilings.
% ) (5) Floor finish. :  Cement mortar finish,
' (6) Door and window :  Steel door glazed aluminium window and louver for the
- wall.

Before beginning construction of building, the Contractor shall level and thoroughly
compact the foundation of the building. '

1.10.2 Measurement and Payment

Measucement and payment will be made in accordance with the provisions stipulated in Sub-
_ paragraph 1.6.2. _

I-5%
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% SECTION J ELECTRICAL WORKS

J.1 GENERAL
The lighting and ancillary electrical equipment shall be provided for the pvmping station and
the Poza Honda inlet structure as shown on the Drawings or as directed by the Supervision.

The following apparatus and materials shall be furnished and installed to complete the
lighting and ancillary electrical equipment in the above-mentioned facilities;

J.1.1 Puniping Station

(1) Panel Boards

(@) Lighting Pancls : For lighting and convenience outlet ciccuits as
shown on the Drawings

(2) Lighting Fixtures
(a) TypeA : Pipe pendant fluorescent light

A-1 1 40Wx2
A2 1 40WxI

(b) TypeB : Ceiling or wall surface mounted fluorescent light
with acrylic cover
B-1:40Wx2
B2 : 40Wxl

{c)y TypeC : Ceiling or wall surface mounted fluorescent
light, 40 W x |

(d) TypeD : Ceiling flush mounted flucrescent light with
acrylic cover
D-1 : 40Wx2
D-2:40Wxl

(e} TypcE : Ceiling flush mounted incandescent downlight
with plastic or glass lens, 60 W x 1

() TypeF : Wall mounted incandescent light with opal glass
or plastic globe, 60 W x |

(g) TypeG : Pipe pendant mercury light with open industrial
dome reftector, 400 W x |

I



(3)

B (b) Tnmb]cr Switches

@)

)

- (6)

(k) TypeH -

Swilches and Outlet

(a) Convemence Oullets

(©) Safely Swuchcs

(d) Three-way switch

: Condmls

(a) Rigid Steel Condmts

Wires and Cables

(2 IV Wices

(b) CV Cables

“ Telephone Facilities -

(a) PABX Set

(b) Battery and Charger:

" Pole mounted mercury light with plasuc lens,

weather-proof type, 400 W x 1

! Wall mounted duplex omlet 127 V and 20 A
4 127V and 104

: Knife swnch w:lh enclosed fuse 3 phase 4

wire, 3 pole, 220 V/I27 V, 50 A"

L 10A - 127V

s f 16 mm, f 22 mm, and f28 mm (or f Il?," f

314" or £ 1)

: 600 V grade, PVC insulated single core wire,

2.0 mm2, 3.5 nun? and 5, 5 mm? (or 14 AWG,

: 12 AWG and 10 AWG)

600 V grade, thermoplastic polyethylene

insulated and PVC sheathed, multi-core cable,
4C x 3.5 mm?, 2C x 5.5 mm?, 4C x 5.5 mm2

and 4C x 22 mm? (or 4 x 12 AWG, 2 x 10
-~ AWG, 4x 10 AWG and 4 x 4 AWG)

: Private automatic branch exchange, cross-bar
. lype

Subscriber circuit

- Capacity : 60 lines
" Equipped : 40 lines

QOutgoing exchange lines

© " Track lines for public exchange i 2 lines
© - Intra-office trunk lines ;: 7 lines -

- ::DC power supply unit for the PABX consisting’
-+ iof storage type batteries and battery charger

S Y
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(c¢) Main Distribution Frame : Wall mounted, 40 P
- . {d) . Telephone Sef "+ Dial type

(¢) Telephone Wires -1 PVC insulated 2-core copper cable of 0.8 mm in
diameter for indoor use, and 600 V core code
* polyethylene-plane (CCP-P) cable of 0.65 mm

- in diameter for outdoor use,

: ™ Grounding System

The grounding system of the pumpmg stalron shall be mstalled refemng to lhc general plan

‘shown on the Drangs

The grounding systcm_shall'comprisc copper conductor mesh covering the_puhlp house,

‘main transformer yard and 138 KV switchgear yard, and grounding rods/plates as required.
. The lead conductor to connect the equipment to the mesh shall also be provided.

The Contractor shall design and submit drawings for approval o lhe Supcrvlslon The
target grounding resistance shall be less than 1.0 ohm. :

J.1.2 Poza Honda Inict Slructure

(1) Panel Boards

() Lighting Panel ; For lighting and convenience outlet circuits, as
shown on the Drawings.

(2) ‘Lighlmg le(ures s

() Type A - : Pipe pendant fluorescent light, 40 W x 2
B-2: 40Wx I

(¢) ‘TypeR .- . -~ " ; Wall mounted incandescent light with opal glass
or plastic globe, 50 W x 1 o

(3) Switches and Qutlet
(a) Convenience Outlet : Wall mounted, duplex outlet, 127 V and 20 A -

' (b) Tumbler Swntches S 127Vand 10A

{4) Conduﬂs

{a) Rig_id Steel Conduits : £16 mmand £22 mm (or £ 1/2” and £ 3/ ”)7
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(5} Wires and Cables

(@) 1V Wircs -t 1 600 V grade, PVC insulated single core wire,
2.0 mm? and 3.5 mm? (or 14AWG and

12 AWG) .
(b) CVCables- ... 6(_)0Vgradc, thermoplastic polyethylene instated

- .+ and PVC sheathed, mulli-core cable, 4C x 3.5
mm? (or 4 x 12 AWG)

(6) Groundmg Syslem

The groundmg syslem of the Poza Honda mlet slmciurc shall be mstqlled ruferrmg to thc
general phn shown on the Drawmgs

: The groundmg systcm shal! comprise coppcr conduclor mcsh covenng the m!ct structure and
grounding rods/plates as requiréd. The lead conduglor to connect the equipment to the mesh
shall also be prowded '

The Contr'\ctor shall desugn and subnut drawmgs for approval to the Superwsxon The
target grounding resistance shait be less than § ohm

The Contractor shall supply all matenals and eqmpment mclude in and necessary t0 complete
the building electrical system.

' J.2 . ELECTRICITY SUPPLY

For the pumping station, the power supply for lighting and avxitiary power supplies shall be
3 phase, 4-wire, 220 V or single phase, 127 V, 60 Hz. Each:supply circvit shall be
protected with a molded case circuit breaker (MCB) instatled in the A.C. panel 2 prov:ded in
the low tension swnchgc-u* floor undcr the olher contract. . :

For the Poza Honda inlet structure, thc power supply shall be of 3-phase, 4-wire, 220/127
V,60 Hz. The power will be supphcd feoni the diesel engine generator installed by the other
contractor. A ,

J.3 REQUIREMENTS FOR MATERIALS AND EQUIPMENT

(1) Standard and Approval

Unless otherwise specifically provided herein, all electric materials and equipment shall
comply with the requirements of the latest revisions of Japanese Standards and any other

standards authorized by the Supervision. The Conltractor shall obtain approval of the
Supervns:on ifhe proposcs to deviate from thc said standards.
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The equipment and malerials shall be subjected to tests at the manufacturer's factory before
shnpment and test records shall be submmed to the Supervision as mstmclcd to do $0.

. -As far as pnclxcable all similar eqmpmcnt shall be mten,hangeablc
(2) Electnc Power Source

- The power source’ shall be A.C. 220/127 V, 3-phase, 4-wire, 60 Hz and D.C. 125V system
for the pumping station *md AC. 220! 127 V 3- ph'isc, 4-wire, 60 Hz for the Poza Honda

-inlet struclure n
{3) Pa_nel Bo’ards

Electric circuits for panels shall conform to the Drawings. The pancls shall be dead-front,
~ no-fuse circuit breaker lypc. shcct stcel made wnlh locks and ventnlators Phasmg nnrks

- shall be indicated.

~ Circuit cards shall be provided in card holders in the panel. No-fuse circuit breakers shall
have sufficient interrupting capacily to protect the circuils on an electrical fault, -

Each lighting pane} shall be furnished with the apparatus shown on the Drawings.

- (4) Wires and Cables -

Insulated wices shall be of 600 V, PVC insulated single-core copper wire. Insulated wires
shall have a minimum size of 2.0 mm?2 or 14 AWG, stranded conductor.

Low tension cables shall be 600 V ceoss- lmked pclycthylene msulated and PVC shc'nhed
cable (CV cable ) and conductors shall be stranded and larger than 2.0 mm2. .

(S) Condu:ts

Condunts shall be of ngld sleel galvamzed msrde and oumde and enamelled mSIde or of
- galvanizéd rigid steel coated with epoxy resin inside. They shall have a minimum inside
diameter of 16 mum or 1/2 inch.

(6) Safety Switches

. Safety switches shall be knife switches with enclosed fuses, 50 A, enclosed in a sheet steel
box suitable for surface mounting. The surfacc mounted enclosures shall be provided with

- external operation handles lockable in “on” position.- Raimgs and quammes shall conf0rm to
-~ the Drawmgs Phasing marks shall be 1nd1cated . .
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XON Outlct Swltch and Iuncuon Boxes md I‘nttmgs

The boxes to be conceated in concrete shatl be of galvamzed sheet steel and shall be fitted
with appropriate covers where necessary to set flush with the finished surfaces of the
steuctuses. The boxes in the exposed work shall be of galvamzed cast steel or alloy fmed
with appropriate covers. .

(8) Convemencc Oullets

Convemence outlets shall be of duplcx out!et type suntable for 2- bhdc plug for smgle -phase,
127 V, 20 A, and provided with suitable outlet box co\_rer and stainless cover plates.

(9) Tumbler Swatchcs

-Wall swuches shall be of cncloscd ﬂush or surface mountang lumb!er type smg!c polc l2?
V, 10 A, and shali be fully rccessed within the box fitted with suntab!e plates for covering
them y

(10) Lighting Fixtures

Lighting fixtures shall be complete with lamps, and shall comply with the following: = '

Fluorescent lighting lixtures for A.C. 127 V shall be ¢quipped with b.allasls of high power
hctor aud of r’tpld—starl type for 40 W,

Mcrcury llghlmg ﬁxlures for A C 127 V shall be equlpped with scrcwcd base Iamp holders
balhsts of hlgh power chtor for shblc opcratlon

lncandcscent llghlmg fixtures shall bc eqmpped wuh comptcte ﬁ(hngs for D. C 125 V for
emergency. _

The lighting fixtures for the valve room shall be of moisture-proof type and for outdoor vse
-shalt be of weather-proof type. Fixtures for batlery room shall be of acid-proof type.

Special care shall be exercised on selection of fixtures to prevent accumulauon of insects and

dust. ‘ L

(11) Lighting Supports
Lighting supporis shall be steel poles galvaniied outside and inside.: ‘The shape and size of |
poles shatl be as shown on the Drawings. - Ballasts, cut out switch and terminal shall be

equipped in the pole and other altachments neccssary for wsnng and ﬁxmg of the Iughung
fixtures shall also be supplied. . _
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(12) PABX (Private Automatic Branch Exchangc)

One (1) set of crossbar lype PABX shall be supphed The PABX shall be housed in a steel
cabinet of sclf standmg lype and be made dust- proof and sound deadening. -

Circuit arrangement of lhe PABX sh'all be as follows:
Subscriber circuit

. Capacity : 60 lines _
- Equipped : 40lines

Outgoing exchange lincs

S Trunk lmes for pubhc exchange 2 lmes . ‘ '
The outgoing exchange lines shall be of both way mfﬁc nght lransfcr sw1tches Sh‘l" be

provndcd for_outgomg exchange ll_ncs
" Intia-office trunk line : 7 lines
(13) Power Suppiy Uml for PABX

One set of D.C, 48 V power supply unit shall be supplled for the PABX The umt sh*xll
consist of storage bat(cncs and a battery charger normally operated in floating. ‘

Storage batteriés shall be of alkaline enclosed type and shall have a sufl ﬁcient capacity to
operate the equipment for a period of not less than five {5) hours at full load without
charging. The battery voltage shall not drop more than ten (10) per cent of thc raled volmgu
The batteries shall be housed ina sleel cabmet

The battery charger shall consist of an automatic voltage conlrollc:r,_ silicon r_'ectiﬁér,
protective and alarm circuits. The charging equipment shall be housed in a ventitated steel
cabinet with auxiliary devices and shall be equipped with flush mounted A. C vollmeter

D.C. voltmeter and anunéter.

(14) Accessories for Telephone Facilities

Por PABX ¢

- Cordless type manual attendance board, desk top type & 1 set
- Dial telephone set : 30 sets
- Maintenancetools . - + lset

A recommcndcd acccssories by the manuf'tclurer : ot
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For power supply unit S K

- Voluneter, -3~ 0 ~ +3V SR e oset
- Thermometer - Co e Lset
- Suction type hydrometer, 1, IOO ~ 1, 300 1 2sets
- Funnel S arlset
- Spring : : 1set
- A recommended accessories by the manufactuzer : 1ot

(15) Grounding System

The Contractor shall provide and ms!all the following nnlemls but not lumted to.

- Barc annealed copper conductor of 100 mm?2 or 4/0 AWG for the groundmg mesh and for
lead wire to the hlgh volhgc cqmpmcnt and 38 mm2 or 2 AWG for lead wire to the low

© . voltage equipment. e . L -

- Copper platesof 1.0m x 1.0m with a thickness of 3 .mm_, {Sio';ridcd with lead wice, édpper
plated steel rods of 1.5 m or over in length and with a diameter of 14 mm or over may also
be used for lessening the grounding resistance.

- Connectors of compressxon lype suitable for connecung lhc abovc conductors

J.4 SPARE PARTS

(1) Cables and conduits -+ - .ot S%foreachsize ..
(2): Lighting fixteres. -~ - fS%ormln lset foreachlype AT
(3) Bulbs and tubes- C v 300% - ; RN
(4) Lighting suppods : lno. for e'\ch 1ype

(3) Fuses : 300%

(6) Dial typc{elcphoncset . . .SScls-
- (7) Relays in telephone famhlres : lset

(8) Pilotlamps- * . .- -300% S L
(9) Others T As recommended by lhc manuﬁclurers

J.5 INSTALLATION WORKS

All installation works shall be carried out in accordance with the requirements of these
Specifications or as directed by the Supetvision, _

(1) Conduits
Conduits shall be concealed wiihiﬁ the walls, ceilings and floors where poss‘iblf;'. Exiﬁésed '

runs of conduit shall have supports spaced at not more than 150 cm. Conduit shall be
securely fastened to all sheet outlets, junction and pull boxes with galvanized lock nuts
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bushings., Bxposed conduits shall be flaished with the same color of the wall or ceiling
against whioh the conduils are placed,

- (2) Wmng

thro an underground cablc crosses a roadway, it shall bc suumbly protecled ag’unsl
damage from heavy traffic, Suitable cable route markers Sh'ﬂl be prowded at10m spacmg
for shost runs 1nd at 20 m spacmg for long muns.

. | (3) Swnchos o N

o The helght of s\vltches above ﬂooro shall be 120 em. -

(4) nghllng Fixtures |

Elecmc tubos and bulbs shall be msmlled when dlrected by the Supemslon
- (5) Groundmg Systcm >

The mosh conductors shall be dlrcctiy buned in the ground at least 0.8 m below ground
surface. The groundmg plates shall be placed horizontally in the ground at least 1 m below
: ground surface.: The grounding rods shall be driven into the ground a minimum of 2.5 m.
- Grounding lead conductor for electrical equipment and other facilities shalt be provided at the
- location close to the respective equipment. Connection for the electrical equipment and other
facililies will be carried out by the other conlractor.

- The resistance 'of the grounding system for the pumping station shall be test-measured by the

- Contractor by means of the alternating curient fall-of-potential method from time to time as
‘the progress of installation, Necessary anxiliary grounding poles for voltage circuit and
current circuit with wiring and measucement devices shall be provided by the Contractor, as

‘- approved by the Supervision. T ho dzstnbvtlon lmo and the cable for telephone facilities fay
‘be used for this purpose : ¥

J.6  MEST

The following tests shall be carried out by iho Contractor after complcnon of thc msmllahon
works L _

¢)) Tost such as spec;ﬂed in apphcable siandards

{2) Conlinuity test

(3) Measurement of insulation resxs(ance :

.~ (4) Switching and operation test



J.7 MFASUREML‘NT AND PAYMENT

Measucement for payment for each work item shall be made by lhc followmg methods and

payment for these shall be made at the unit prices in the Bill of Quantities so established
according to the measurement, which unit prices shall mclude the cost for all lnmdcn!al
works spccnfied and tesls as requlred S S

Measurement and paymcnt for groundmg syslems shall be made for lhe lcnglh of copper
conductors (100 mm?, 50 mm? or 38 mm? ) measured in meters and numbers of copper
plates (or rods and clamps) at the unit prices per meter or number stated in the Bill of
© Quantities, which the unit prices shall constitute full compensation for the cost of all labor ,
tools, equipment and materials, including those for the measurement of grounclmg resistance
and any other 1tems necessary to complete the works

_ Wofk Item - Basisof _ Incidental Works
IR Measwement - i Included - '
n Panels 1 Number of panels measured in sct. < /All

mounting devices, support, frames, bonding,
~ installation and cabIe connectlon .

(2) ~Lighting fixtures =~ . - Number of ftxmres mcasurcd in- sets !All
S ‘ -lamps, fitiings, bondmg, supports; hangers,
- penelration and repair ceiling, remfo:ccment of

ceiling suspension and installation.- :

(3): .. Switchesandoutlets = - - thbcr of switches and outlets measured in
o EEEETEE sets. /Al fittings, boxes bondmg, support and
=1nsmiauon : aE Ce o
~ (@) Conduitpipes -~ . ‘Length of condmt plpes measured in Ime'u'

meters. /AL fittings, bonding, supports, paint
finish, sleeves and installation.

(5 Wires and cables i Length of wires or cables measured in linear
g - meters. JAN joint materials and installation, ,

6)  PABXsel : Number of PABX set measured in set. /Al
' . -mounting devices, supporls. frames and
instatlation. T S,
N Battery and charger : Sfame as item (6) abov_e. |
{8) Main distribution frame ¢ Same as item (6) above. o
) Telephone sets ..t Number of telephone sets measured in sets.

- JAll fiing and instatlation,

-0
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- SECTION - K - MEASURING APPARATUS

K 1 GENERAL

The Contmctor shall t‘urmsh mstql! maintain 'md take readings of instruments for the
. detection of ground mevements and the detectron of defomntlons in undcrgrormd
- excavations. - SRR . :

The instruments to be supplied, installed and maintained shall be convergence bolts for
measuring horizontal and diagonal convergence, foof seltlement and invert upheaval; stress
. measuring anchors and steain gauges for measuring stress of rock bolts; disk load cells for
measuring stress of steel supports; hydravlic pressure cells for measuring steess of shotcrete;
together with all required measuring equipment, such as levelmg survey equlpment sleel
:tape dial gauge transducer etc., for readmg R . t

' All readmgs and measurements sh'ﬂl be taken by the Contractor to monitor deformatrons of
the underground excavations and surrounding ground in order to evaluate ground stability.

The data shall be submitted, in an approved form, to the Supervision on a daily basis. The
Supervision may direct adjustments of support elements or modifications to the excavation
~-plan on the basrs of the observed dala. . : :

Damaged or mrssmg mstruments shatl be reparred or rep]aced by the Contraetor A3 $00N as
.possrble at no additional cost to the CRM. oo :

}'K. 2 CONVERGENCIJ MEASURLMLNFS

: Convergence bolts shall be securely attached to exposcd rock or shotcrete surfqee within the
underground excavation, and located such that pairs of bolts are at directly opposite sides of
. the opening and as shown on the Drawings or as directed in other underground excavations.

A tape extensometer with dial gauge shall be used to connect between convergence bolts in
tunnels and other underground structures to monitor the change in size of the opening, if
any, occumng dunng the perrod between excavation and construction of the final lmmg
The Contractor shall supply and mstall convergencc bolts in the p'tltem mdrcated above or as
directed, The convergence bolis shall be installed as soon as practicable alter the tunnel,
~ shaft or underground structure has been excavated and supponed, and genemlly wrthm Sm

of the workmg face : L 1

: Convcrgence boits shall be approved non- corrosavc bolts compatlble with the approved
- convergence measuring devices, and shall be installed inaccordance with the manufacturer’s
~instructions. The chainage, offset and elevation of each convergence bolt shall be
estabhshed to wrthm 25 mm by the Contractor

"The me'rsurmg devrce shalt be an “OYO tvpe tape extensometer in Japan or approved
equivatent. Two (2) tape type extensometers shall be provided by the Contractor, .- ..

K-l



Measuring shall be made twice daily until the heading has advanced five (5) times the tunnel @
width, or as directed by the Supervision, and weekly thereafter until the final underground d
excavation lining is constructed. -

K 3 ROOF SETTLEMENT AND iNVERT UPHEAVAL MFASURFMENTS

The roof scttlemcnt and invert u phcaval mcasurcmcms wnll be used to momtor thc changcs in
size of the opening of undergcound structures and the effectiveness of primary support.. ~The
mcasuremcnts shall be madc by means of lcvchng

: Thc Contractor shall su pply and inslall 12 mm dnametcr x 200 mm long groutcd slamlcss
- steel bolts in crown or invert poriions as shown on the Drawmgs or as dlrected by the
'Supcmsmn, and iakc survcy lcvelmg measuremcnh o : ; o '

Measuremcms sh-dl be made twice dally unn! the headmg has advanced ﬁvc (5) times thc
tunnel width and weckly Ihcreaflcr unul lhc final underground excavanon llmng is -
Conslmcted x .o i i R . . . Do

K. 4 - S’I‘RFSS MEASURING ANCI!ORS FOR ROCK BOLT LOADS

Slrcss measuring anchors shall be mslallcd at speclﬁcd loc'mons and uscd to momtor thc
rock bolt loads Rcadmgs shall bc takcn wcekly or as chrccled by the Superwsnon

Thc Coniractor shall supply, mstall and test stress mcasurmg anchors as’ shown on the
Drawings or directed by the Supervision, and take readings. The anchors shall be installed
and tested in accordance with the manufacturer's recommendations. Medsurement of the
elongation of anchors shall be done using a dial gauge or a strain gauge. and load delcrmmcd
: from an anchor load versus dlal gaugc readmg cnhbrauon curve. : SRR

T hc stress measunng anchors sh'ﬂl be MMA or EMA lype (mechamcal or clectncal lype)
“average stress measuring anchors produced by “SHINGIUTSU KElKAKU CO LTD *
“in Japan or dpprovcd equwalent and with a 14 ton dcs;gn capacny :

K 5 DISK LOAD CELLS I<0R STEBL SUPPORT LOADS

Disk load cells shall be mstalled at the crown pomon of slccl suppons at spccnﬁcd localions :

in the underground extavations, and used to monitor the steel support loads “The Contrdctor

shall supply, install and test disk load cells as shown on the Drawings or ‘as directed by the

Supervision. Readings shall be taken daily from installation of the steel supports until
“completion of the shotcrete lining, and weekly thereafter until completion of the concrete

lining. Readings of the disk load cells shall be done by means of a siramlstrcss lransduccr

unit, Two (2) transducer units shatl be prov:dcd by thc Conlmcwr SR

The disk load celis for steel support shall be MB 960 type Ioad cells produced by :
““INTERFELS GMB/H"; or approvcd eqmvalcnt wnh a nommal !oad of 20 lon and a

maximum load of 24 ton; . : '

K2



K.6 JIYDRAULIC PRESSURE CELLS I‘OR MEASUREMENT OF
STRESS OF SHOTCRETE ,

The Contractor shall supply, install, me¢asure and test hydraulic pressure cell assemblies at
the specified locations in the underground excavations, as shown on the Drawings or as
directed by the Supervision. The hydraulic pressure cell assemblies shall be installed and
tested in accordance with the manufacturer’s recornmendations, at the interface between rock
and shotcrete and inside the shotcrete in order to measure radial pressure and tangential

pressures,
The hydraulic pressure cells shall be of two types:

- Contact pressure cell for interface between the rock and shoterete or concrete lining
(50 kgf/em? capaczty)

- Stress cell unit for embedment in shotcrete or concrete lining ( 200 kgffem? capacity)
The cells to be used shall be proposed by the Contractor and approved by the Supervision.

The celts shall be installed in accordance with the manufacturer’s instructions. Readings
shall be taken daily initiaily then weekly thereafter or as directed by the Supervision.

A portable manual hydraulic readout unit shall be provided complete with a hand-operated
hydrautic pump, flow controller, pressure gauge, valves, etc., all mounted in a carrying
frame.

K.7 MEASUREMENT AND PAYMENT

Measurement and payment for supplying and installing instruments, and the measurement
and recording of the convergences, roof settfement and invert uphcaval, stress measuring
anchors, disk load cells, and hydraulic pressure cells, will be made of the actual numbers of
measurements as directed and approved by the Supervision at the respective unit prices per
nuniber tendered therefor in the Bill of Quantities. Provided that the actual numbers of
measurements for horizontal and diagonal convergences shall mean the number of sections
of which the convergence bolts arc installed for measurements.

No separate payment will be made for taking measurements and reading instruments, for
‘providing access (including staging, etc.) to obtain measurements and readings, for
recording and submitting data, or for any other work required to meet the requirements of
this Section.
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SECTION ‘L ‘MISCELLANEOUS

L.  TRASH BOOMS FOR RESERVOIR
-L.1.1  General

. The Contmetor shall furmsh mslall and float khe trash booms on the reservorr as shown on
3 ihe memgs er as dlrected by the Supcmsron

a The trash booms shail censrsl of drums as ﬂoals wite ropes w:re chps chams shackles
angles welded on lhc drums concrete anchor blocks, and embedded steel metals in the

. 1biecks

The drums shall conform to JIS, ASTM or approved local slandard, having dimension of 58
cm in diameter, 88 cm in length and 2 mm in thickness. The drums and other steel surface
shall be painted with one coat of anticorrosive primer and two coats of oil pamt Sand and
gravel shall be ﬁiled in the dmms as balance weight.

" The wite rope sha!l be galvamzed ﬂexrble lmproved plough steel wite type wrth grease
impregnated fiber core :

.'The drums shall be connected wnh the drums by the clrps chams shackles and angles
‘welded on the drums. All matenals to be mcorporated in the metalwork requrred in this
Parageaph shall be approved by the Supervrsron and shall conform to the ns sl'mdards or

'1ppr0ved equwalent

- T;}e' FO!\S?@CUD& of aneﬁejr: blocks shall eenfbriir to qhe'_S'eelio'n E, Concrele Works,
L R A S U S PO S TR
L..1,2  Mecasurement and Payment
Measurement, for payment, of trash boom will be made of the length in linear meters along
the centerline from end to end of trash boom in place. Payment will be made at the unit price
per linear meter tendered therefor in the Bill of Quantities, which the vnit price shall include
all cost of labour ‘materials and equlpment for furmshmg and mstallmg the trash boom wﬂh

trench excavation, backfilling, concrete works and embedded steel metﬂls wrll be made
separately under the appropriate work items in the Bill of Quantitics..
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L.2 WATER LEVEL STAFF GAUGE
L.2,1  Materlal and Instailation
(N Staff Gauges at Severino

The Contractor shalt furnish and install water level staff gauges at the Severino pumping
 station and head tahk as shown on the Drawings or as directed tg)y the Supervismn The staff
gauges, 200 mm wide, shall be of enameled iron-ware with melamin resin coaling and shall
be subject to the approval of the Superwswn Total tengths of lhc stafl‘ gauges shall bc 25 m
'for the pumpmg stauon and 1.8 nix2 sels for the head hnk

The Contractor shall set the shf [ gauges vcmcally be accurate levelling from the desngnated
N bcnch marks .

 sutugsarontons

The Contractor shall furnish and install \i'at'er"lé'\rél' shr f gﬂu'gés"‘q't the Poza }:lb:.l'd;a inlet as
shown on the Drawings or as directed by the Supervnslon The staff gauge shall consist of
steel pxpes. 100 mm in dianetér and 22 min total length, and concrete foundations o

The steed pipes shall conform to JIS, ASTM or 'tpprovcd loc*ﬁ standard supuiated in Secnon
i, M:scelhncous Metal Works. The §urface of steel pi pes shall be pamted with ¢ one coat of

anticorrosive pnmer and two coals of oil p'unl as shown on lhe Drawmgs or as dlrecled by
the Supervision. ‘ :

The Contractor shall set the staff gauges vemcally by accurale levelling from the des:gmted
bench marks. Excavation and bachfilling, and ‘concrete foundation shalf conform to the
applicable provisions stipulated in Section C, B.““,h,wo_{k% and Seclion E _C_oncretcr Works.
L.2.2 Measurcmcnt fmd Pa_y‘mcnt

() Sh{fG'auges atSevenno | X

| Measurement and payment of the water level staff g’iuges w:ll he made on lhe Iump sum
_ basns . , _

Payment will be made upon completion of the water level gauges based on the Tump sum
price tendered therefor in the Bill of Quantities, which the lump sum price shall include the

cost of all labor, tools, equipment and materials including supplymg and setting the gauge
staff and olher costs necessary to complete the work. . '

o )




(2) Staff Gauges at Poza Honda

Mecasurement and payment of the water level staff gauges will be made on the lump sem
basis.

Payment will be made upon completion of the water level gauges based on the lump sum
price tendered therefor in the Bill of Quantities, which the Ivnip sum price shall include the
cost of all fabor, tools, equipment and materials including supplying and sctling the gauge
staff pipes, painting, excavation and backfilling, and foundation concrete and other cosls
necessary to complete the work.
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