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'DIVISION 1.  GENERAL REQUIREMENTS

SECTION 1000. SUMMARY QF WORKS

The Particular Speciflcations shall be read in conjunction with
the Agreement, Conditions of Contract, General Specifications,
Drawings and Bill of Quantities, and the Contractor shall comply

- with all the provisions contained within these documents and the

“The Contractor shall fulfill all the requirements and
obligations of all clauses and items of the Conditions of
Contract, General Spec1fications and Particular Specifications.
Where there is not specific item in the Bill of Quantities and
where no statement is made ‘in the Specifications to the
contrary, the cost of requirement or obligation such as
nobilization of construction equipment, overhead, profit, etc.
shall be included in each appropriate pay item in the Bill of

Dok Krai-Mab Ta Pud Water Pipeline is to be located at the
existing Dok Krai Reservoir, Mab Ta Pud and the area between Dok
Krai and Mab Ta Pud along the highways Route-3191 and Route-3 in
Changwat Rayong in the east coast area of Thailand.

1001 GENERAL
(1)

Engineer's instructions.
).

Quantltles.
1002, PROJECT DESCRIPTION
(1
(2)

The'prbjected'wdrks under the Contract consist of:

a) General Requirements

b) . Intake Facilities at Dok Krai Reservoir_
c) Pipeline between Dok Krai and Mab Ta Pud
d) - Head Tank at Ban Ni Khom

e) . Receiving Facilities at Mab Ta Pud

£) Control System

g) Buildings

h) . Test Operation & Commissioning



1003,

DELIVERY POINTS TO OTHER PROJECTS

(1) The following works at the respective delivery point to other
contracts shall be within the Works under this Contract:

a)

b)

c)

d)

e)

at delivery point to the Sattahip Pipeline System: An
cutlet pipe {£900 mm) of the Receivinp Reservolr with
valve and flange.

at delivery point to Mab Ta Pud Industrial Area: An outlet
pipe (4700 pm x 4) of Receiving Well with valve and

flange.

at delivery point te P.T.T. Gas Separatiou Plant: A branch
pipe {4500 rm) of Main Pipeline irmediately after
crossing highway Route-3, with valve and flange.

at delivery point to the area around highway Route-36: Two
branch pipes (#250 wm both sides) of Main Pipeline at
about 40 m before crossing highway Route-36, with
valve and flange for each,

at delivery point to the area arcund highway Route-3371:
Branch pipes {$150 mm both sides) of Main Pipeline at
about 40 m before crossing highway Route-3371, with
valve and flapge for each. '

1004, CONSTRUCTION MATERTALS

(1) Principal materials to be supplied for the works shall be
subject to the Engineer®s approval.

The Contractor shall submit samples of materials and list of
their supply sources andfor manufacturers to the Engineer for
his approval within two months after signing of the Contract.
Principal materials being subject to the Engineer's approval
include cement, agpregate, sand, water for conérete mixing,
materials for rip-rap, reinforcing bar, steel, etc.

(2) All reinforcimg bars for reinforced concrete shall be the
deforned bars conforming to JIS G3112 or ASTM A615, except
reinforcing bars for the concrete of building works which shall
be the round bars.

(3) Cement shall be supplied from thé following listed manufacturers
ot approved equal:

2) Jalaprathan Cement Co. Ltd.
b} Siam Cement Trading Co. Ltd.
¢} Slam City Cement Co. Ltd.



1005,

PLANTS & MATERIALS

{1

Manufacturers of principal plants and matervials to be supplied
in this Contract shall be nominated by the Contractor and
accepted by the Employer at the time of Contract.

Principal plants and raterials to be supplied in this Contract
shall include pumping plants, electrical plants and waterials,
steel pipes, valves and couplings, EPT rubber sheets, concrete

¥hen and in case the Contractor intends to enp loy
sub-contractor{s) for the wajor part of civil works, such
sub-contractor{s) shall be nominated by the Contractor and
accepted by the Employer at the time of Contract.

Construction works of Intake Tower, Intake Bridge, Head Tank,
Receiving Reservoir and installation works of pipeline, etc.
shall be deemed as the major part of civil works,

The Contractor shall submit the Detailed Work Schedule in
accordance with the Work Schedule attached to the Contract te
the Engineer for his approval, within twenty-eight (28) days
after the signing of Contract, The Detailed Work Schedule shall
include detailed schedules of labour requirements, material
supply, plant and equipment requirements, etc.

The critical path method shall be applied for the Petailed Work
Schedule. :

(2}

P.C. girders, etc,
1Q06. SUB-CONTRACTORS
(1)

(2)
1007. WORK SCHEBULE
(N
(2)

The Contractor's construction planning network shall maintain or
improve on the key dates listed below. Should the Contractor's
activities be delayed to the point where the maintenance of key
dates for the Works are jeopardized, the Contractor shall submit
to the Engineer a detail report showing all corrective actions
he proposes to adopt to retrieve the intended schedule status.

Completion of provisions of Within 3 months after
Employer's and Engineer's Facilities signing of Contract.
Completion of water and electricity 12 months after signing
systems and swerage and drainage of Contract

system for office & residential

buildings



16 months after signing’

Delivery of water to the P.T.T.
Gas Separation Plant of Contract
Completion of Commissioning Works - 6 months after the- date

: : of Pravisioinal Take-over

1008, NEASUREMF.NT AND "PAYMENT
Payment for the Works of this Section shall be: deemed to be

included in the Contract Price,



1101,

SECTION 1100, GENERAL

)

SETTING OUT

The bench mark P.T.T. A-8 shall be the control benéh mark for
elevation ¢ontroel of setting out on this Contract and the
elevation of the banch is ElL. 54.776 n.

The bench mark R.1.D. 22393- ~0K-(136-48-32) shall be the control
bench mark for location control of setting out on this Contract
and the coordlnation of the bench is N-120,000 and h 120,000,

Two control bench marks and other references f01 setting out are
shown on the Contract Draw1ng No. 1002. :

The Contractor shall install concrete~made bench marks and
survey stations at the minimum intervals of 500 m along the

The concrete-made bench marks and survey stations in the

" vicinities of the Intake Facilities, Head Tank, and Receiving

Fac111ties shall be also installed by the Contractor.

The number and location of these bench marks W111 be instructed

‘Prior to commencing the Works, the Contraétor shall undertake

the check survey of the control bench marks and bench marks for

references and satisfy himself as to their accuracy.

-The Contractor shalt install new control bench marks for setting

out of feature works at the areas of Head Tank and the delivery
points stated Clause 1003 of the Particular Specifications,
Setting out of &levations and coordinates of such new control
bench marks shal} be performed by the Contractor under

{2)

alignment of the Pipeline.

by the Engineer.
(3)
(4)

instruction of the Engineer,
1102, SHOP DRAWINGS AND OTHER DATA
(1)

The Contractor .shall prepare Shop Drawings for all Works to be

'cdrried out undér the Contract.



The Contractor shall submit five (5) ¢opies each of the detailed
design reports, detailed specifications and detailed
construction plan for the follewing listed works in addition to
the Shop Drawings to the Enginecer for his approval at least. tWo
(2) months ahead of comnencement of the respective works:

a) Preparatory arrangement for caisson works
b) Temporary works for cdisson structure .
c) Preparatory arrangement for lntake Bridge

f} Pumping Facilities at Intake
g} Electrical Facilities at Tntake

k) Measuring Equipments, Telecommunication System and Control

Should the detailed design reports and/or detailed
specifications for all kinds of works under the .Contract
includivg the works listed above be submitted and approved by
the Engineer at the time of Contract andfor during the period of
Coptract, the approved design xeport and specifications shali be
deemed a part of the Particular Specifications. :

The Contractor shall submit to the Engineer five (5) sets.-of the
Photographic Record containing first quality colour photographs
-of all significant aspects of construction works at the end of
each calendar month during the Construction Period

This monthly Photographic Record shall contain approximately
thirty (30) colour photographs of 1 ¢m by. 16 cm in size with
brief explanation of aspects, sites, and date.

(2)
d) PC Givder for Intake Bridge
‘e} ~ “Intake Gate aud Screen
k) Air Chamber at Intake Yard
i) Valves
j) P.C. Head Tank
Syatem
1103. : PHOTOGRAPRIC RECORD
(1}
(2)
1104,

MEASUREMENT AND PAYMENT -

No separate payment will be made for complying with the
provisions of this Seection and all costs shall be deemed to be
included in the rates for the varlous items of the Works in the
Bill of Quantities.



SECTION 1200. _COMMON TEMPORARY WORKS

(1)

(2)

(3}

(4)

1203, _SITE PREPARATION

The area of works nominated in the Contract and handed over to
the Contractor as the Site is shown in the Contract Drawing No.
1003. The Contractor shall keep the Site free fronm any danage

after the Handover of the Site.

The lands for quarries, borrow arcas, spoil arecas, the
Contracter's camping facilities, the Contractor's work shops,
stores, Contractor's other temporary works and facilities, etc.
are not nominated in the Contract. The Contractor shall prepare
such lands by his own effort and expenses, after obtaining the
approval of the Enginecer.

'Uséble trees recovered during clearances at the land prepared'by
the Employer shall be stored at the place indicated by the
Engineer. :

When it is necessary to compensate for existing houses, walls,
fences, trees, crops, other artificial obstacles, etc. in the
land area not handed over by the Employer, such compensation
shall be wade at the Contractor's own expense after obtaining
the approval of the Fngineer.

1202. POWER SUPPLY FOR CONSTRUCTION

1)

(2}

Should the Contractor intend to use electric power from public
transmission lines for constriuctional works, the Contractor
shall get the approval of the Provincial Electric Authority of
Thailand through the Engincer. The installation and maintenance
of transformers, distribution lines and switches shall be
carried out under the regulations of the Provincial Electric
Authority as well as the Specifications. o

The Coutractor shall secure and supply sufficient electrical
power to meet all the requirvements velating to the Works under
the Contract including the demands of laborateries, requirements
for testings and test operations, etc. on a twenty-four ; '
(24) ~hour per day basis throughout the Construction Period from

- the commencement of the Works up to the time of issuance of the

certifiecate of Provisional Take-over,

The sufficient electrical power shall be also supplied to the
Employer's and Engineer's Offices and Residences on a
twenty~four (24)-hour per day basis up to the end of
Commissioning Period.



1203, WATER SUPPLY

(1) Should the Contractor intend to use the water of Dok Krai
Reservoir for construction purpose, the Contractor shall submit
the plan, method and facilities for utilization of the water of
the Reservoir to the Engineer for his approval. The Contractor
may use the water of Dok Krai Reservoir free of charge after

obtaining the approval.

{2) The Contractor shall supply sufficient amount of water of _
provable quality to meet all the requirerents relating to the
Works under the Contract including the demands of Employer's and
Engineer's offices and residences, jaboratories, etec. as well as
the requivements [or testings and test operations on a

- twenty~four {24)-hour per day basis throughout the Constructien

Period.

(3) The Contractor shall supply sufficient amount of domestic and
potable water to all office and residential buildings during the
period between the Stage | Provisional Take-over of such
building works and the Stage 2 Provisional Take-over of whole
contracted works.

1204. TELECOMMUNICATIONS

The Contractor shall provide and maintain telephone lines
connected to public telephone system for uses of the Employer
and the Fngineer during the Construction Period other than the
telephone system to be provided under the Contract, in addition
to his own requirements.

1205, MAINTENANCE OF TRAFFIC

{1) The Contractor shall have full responsibllity for the safety at
the Site along the highways Route-3191, Route-3 and any other
roads related, ’

{2} The Contractor shall submit his weekly activities schedule and
the locations of the works along the highways to the Department
of Highways through the Engineer, and obtain all necessary
approvals from the Department of Highways, prior to commencement
of the respective works, :

(3) Should the Contractor intend to cccupy the land of the
Department of Highways and/or disturb the traffic of the
highways for his construction purpose, the Contractor shall take
necessary procedure and carry out the Works under the
instructions of the Department of Highways and otheyr authorities
concerned.



(4) The Contractor shall provide substitute passes and bridges to
give access to the existing villages, houses, etc. to the
satisfaction of the Engineer and authorities concerned whenever
and in whatever manner the Contractor disturbs such existing way
during the execution of the Works.

]

1206. FIRST AID

(1) The Contractor shall provide, maintain and service a properly
equipped and staffed ambulauce with driver which shall be in
readiness on the site for use at all tiwmes.

1207. MEASUREMENT AND PAYMENT

(1) Payment for all kinds of commen temporary works shall cover the
supply, installation, operation, maintenance and removal of all
‘kinds of common temporary facilities and temporary works except
otherwise particularly itemized works in the Bill of Quantities.

(2) Payment for all kinds of common temporary works will be made in
lump-sum under Items 1001 te 1009 inclusive of the Bill of
Quantities. Thirty (30) percent of the lump-sum will become
payable when the Enginecer deems the common site preparation and
the Contractor's temporary facilities to be completed. The
remaining seventy (70) percent of the lump-sum will be paid in
equal monthily payments so that the total sum shall be fully
disbursed upon the Stage 2 Provisional Take-over of the Works.



1301,

SECTION 1300. EMPLOYER'S & ENGINEER'S FACILITIES

EMPLOYER'S & ENGINEER'S OFFICES

1)

(2}

The Contractor shall provide and maintain the Emblbyer's'&
Engineer's Offices throughout the Construction Period.

This Clause shall consist of constructicen andfor the rent,
maintenance and cleaning of the Employer's & Engineer's Offices
as well as the furnishing and maintenance of the office
furnitures including the air-cenditioners for the sele use of
the Fnployer and the Engineer and their staffs together with the
provision, installation, maintenance and services. The
buildings, furniture and equipment shall remain Lhe property of
the Contractor. The buildings shall be approved in advance by
the Engineer.

The buildings and services shall be available in full working
order within three (3) months after signing of the Contract and
shall continue to be su available duving progress of the Works
until the Certificate of the Stage 2 Provisional Take-over of
the Works has been issued.

The Contractor shall provide substitute facilities and/or space
for the Employer's & Engineer's Offices during the period until
the Offices become available, for approximately 10 persons of
the Employer and the Engineer,

The Contractor shall be responsible for the security of the
buildings and its contents at all times and shall employ
watchmen for this purpose,

Location of the Employer's & Engineer's Offices will be at Mab
Ta Pud or in the vicinity of the Site which shall be proposed by
the Contractor and approved by the Engineer,

The Buildings for the Employer's and Enginecer's offices shall
have the following rooms and total area of these buildings shall
not be less than 500 sq.m.:

a) Site Manager's Room {(Fmployer}

b) Site Englneers' Room feor 6 persons (Employer)
¢) Resident Fngineer's Room (Engineer)

d)  Supervisors' Room for 16 persons (Engineer)
e) Draiting Room L

£) Admipistration Room

g) Conference Room for 20 persons

h} Conference Room for 8 persons

i) Storage
3)  Kitchen
k) Tellet

16



(33

The buildings shall be furnished with new furniture and

equipment.

The following are lists of the minimum basic

furaiture and equipment to be provided by the Contractor for the
Employer's & Engineer's Office.

a) Site Manager's Roonm

WHooden Desk, 1.90 m x 0.90 m top, 6 side
Drawers and 1 center drawer

Revolving Executive Chair, on rollers,
with armrests

Straight Chair

Bockcase, 0,30 n x 0.90 m x 0.80 m high,
wood or metal :

Overstuffed Office Lounge Suite, Coffee

Table, wooden, Formica top, 0.50 m x 1.20 m

x 0,40 m high

Wastebasket, large, solid sides, no wire
File cabinet, four drawers, lock type,
legal size with metal clip hanging files
(30 per draver)

Wall Board, 250 cm x 150 ecm

1 H.P. (12500 BTU) air conditioner

b) Site Engineers' Room

Wooden Desk, 1.50 m x 0.75 m top, 6 side
drawvers and 1 center drawer

Executive Chaiy with arurests
Drafting Table
Stool

Bookcase, 0.30 m x 0.90 m x 0.80 m high,
wood or metal

Straight Chair
Wastebasket, large, solid sides, no wire

Wall Board, 250 cn x 150 cm

13
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Quantities

— Coffee table o 1
-~ 1 H.P. (12500 BTU) air conditioner . 2

¢) Resident Epngineer’'s Room

-~ same as those for Site Manager's Roonm

4) Supervisors' Room

— Wooden Desk, 1.70 m x 0.75 m top, & side 6
dravers and 1 ceitter drawver '

- Executive Chair with armrests 6

-~ Wooden Desk, 1.5 m x 0.75 n top, b6 side i0.
drawers and 1 center drawver

—~  Executive Chair 10

~ File Cabinet, four drawers, lock type, . 8

legal size with metal c¢lip hanging files
(30 per drawer)

- Drawing Cabinet, twelve drawers, lock type, 2
0.9mx 1.3 mx 1.5 m high

~ Drawing Hanger, 0.2 m x 1.2 m high 4
-~ Coffee Table 2
- Bookcase, 0.30 m x 0.90 u x 0.80 m hkigh, 4

wood or metal
- Straight Chairs ' ' 8
- Wastebasket, large, metal, solié sides, no wire 16
~ Wall Board, 750 ¢n x 150 cm 4

1 H.P (42500 BTU) air conditioner 4

|

12



e) Drafting Roon Quantities

- Drafting Table 2
- Comblete Set of Drafting Machiue 2
~ Stool \ 2

~ Wastebasket, large, netal sclid sides, no wire

M

~ Drawing instruments .

- Drawing Cabinet, twelve drawers, lock type, 2
0.9 mx 1.3 mx 1.5 m high

-~  Drawing Hanger, 0.9 n k‘l.2'm high 4
- Cupboard with shelves & locké 2
- Wall Board, 250 cm x 150 cm 2
- Blue Printing Machine, Electric to handle 1

up to 90 cm x 120 cm paper, to be approved
by the Engineer

1 H.P (12500 BTU) air conditioner 1

f)} Administration

~ Wooden Desk, 1.50 m x 0.75 m toﬁ; 6 side 2
drawers and 1 center drawer

- Executive Chair 2

-. File Cabinet, four drawers, lock type, legal 2
size with metal clip hanging files (30 per
drawex)

~ Coffee Table 1

~ Bookcase, 0.30 m x 0.90 m x 0.80 » high, wood 1
or metal

- Wastebasket, large, metal, solid sides, 2
no wire

~ Cupboard with shelves and locks 1

- Wall Board, 250 cm x 150 cm 1

— Typewriter Table, metal no rollers 2

13



- Quantities

- Electric¢ typewriters, IBM, Dualelectric, 2
Thai & English or approved equal

~ Dry Photo-Copier, Electric, XEROX Model "4800" 1
or approved equal

- Wooden Desk, 1.25 m x 0.75 m top, 3 side 2

dravers and 1 center drawer :
- Straight chair : 2
- 1 H.P (12500 BTU) air conditioner 2

g) Conference Room for 20 persons

- Table, 250 cm x 125 cm | . 4
- Straight Chair - 20
- Wall Board, 250 cm X 150.c§ 2
- .Blackhoard with eraser 2
-~ Wastebasket, large, solid sides, no wire 2
- 1 H.P (12500 BTU} air conditioner | 4

h) Conference Room for 8 persons

- Table, 250 cm x 125 ¢m 1
- Straight Chair - 8
~ VWastebasket 1
-1 H;P {12500 BTU) air conditioner 1

i} Kitchen

— Kitchen necessaries : i set
-~ Tea and coffee sets 2 doz.
-~ FElectric refrigerator (14 cu. feet) 1

14



(4) The Contractor shall be required to employ and be responsible
for the welfare and housing of the following staff to be
available during the hours agreed by the Engincer.

- Two cleaners
~  Tvwo office boys

(5) Folloﬁing services shall be provided, installed and maihtained
in the Employer's & Engineer's aoffice by the Contractor:

a) An adéquate piped supply of clean, fresh water connected to
' the toilet and suitable sewage disposal facilities,

b) ‘Potable water,

c)  Electricity supply, with sufficient and suitable light
fittings and socket outlets.

d) Fire extinguishers,
e) Two cutside telecommunication lines.
£) Office éupplies.‘

(6) The Contractor shall provide a total of fifey (50} sets of
safety helmets, boots, raincoats in the Ewployer's and
Engineer's Offices for use of the Employer and the Engineer.
Color of these shall be white or other color differing from

those of the Contractor, and the qualities of these shall be
subject to approval of the Engineer,

1302, EMPLOYER'S & ENGINEER'S RESIDENCES

(1) The Contractor shall provide and maintain the Employer's and
Engincer's Residences throughout the Contract Period. :

- This Clause shall consist of construction andf/or the rent,
maintenance and cleaning of the Employer's and Engineer's
Residences as well as the furnishing and maintenance of the
furniture including the air-conditioners for the sole use of the
Employer and the Engineer and their staff together with the
provision, installation and maintenance of services. The
buildings, furniture and equipment shall remain the property of
the Contractor. The buildings shall be approved in advance by
the Engineer. The bufldings, furniture, equipiment and services
shall be available in full working order within three (3) months
after signing of the Contract, and shall continue to be so
available during progress of the Works until the commissioning
works have been completed. '

15



(2)

(3

(4)

The Contractor shall provide substitute facilities and/or spaces
for the Employer and Engineer's Residences during the period
until the Residences become available, for approximately 10
persons of the Employer and the Engineer.

A few bedrooms and related fac1lit1éa and services shall be
available during comnissioning period after the date of
Provisional Take-over.

The Contractor shall be responsibie for the sécurity of the
buildings and its conténts at all times and shall employ
watchmen for this purpose. :

lLocation of the Employer's and Enginecer's Residences will be at
Mab Ta Pud or in the vicinity of the Site which shall be
proposed by the Contractor and approved by the Engineer.

The building(s) for the Employer's and Engihcer's Residences
shall have at least the following rooms and facilities and total
arca of the building(s) shall not be less than 900 sq.m.

a) Ten (10) single-bed Bedrooms with bath and teilet for the
Employer use.

b) Five (5) twin-bed Bedrooms with bath and toilet for the
Employer use. . :

c)  Fifteen (15) single-bed Bedrooms with bath and toilet for
the Engineer's use,

d) Five (5) twin-bed Bedrooms with bath and toilet for.fhe
Engineer's use,

e) Sitting and Recreation Robm(s).

f) Canteen Facilities,

Each building of the Employer's and Eﬁgineer’s_Residences shall
be furnished with new furnituvre and equipment. The following
furniture and equipment shall be at least provided with each of

the Residences by the Contracter as the minfmum basic
requirement! :

16



Description

Sitting Room

1

[

Wooden book case
Hooden armchair
Wooden tea table
Curtain for window with insect net

1 H.P (12500 BTU) air conditioner

Recreation Room

Twin-

Wooden dining tables for 4 persons
Woaden chairs for above table
Wooden cup-board

Curtain for window with insect net

1 H.P (12500 BTU) air conditioner

bed Bedyoom

Single bed with Dunlop-pillow mattress
Kooden bed table

Bed lamp

Wooden table with chair

Pillow with two pillow covers

Sheet for singleAﬁed with mattress

One person blanket

Wardrobe

Curtain for window with insect net

17
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(5)

(6)

o)

Quantities

Single-bed Bedroom

- Single bed with Dunlop-pillow mattress 1
-~ Wooden bed table ' i
- Bed lamp ' ‘ 1
- Woeoden table with chair 1
- Pillow with twe pillow covers 1
- Sheet for single bed with wattress 2
Blanket 2

- Wardrobe i
i

- Cabinet, lock tYpe

- Curtain for window with insect net

Canteen facilities shall have the capacity to provide mess for
at least 40 persons of the Employer and the Engineer.

The Contractor shall provide the sufficient number of personnel,
such as cleaners, housenaids, boys, etc., for the welfare and
maintenance of the Employer's and Engineer's Residences.

Following services shall be provided, installed and maintained
in the Employer's and Engincer's Residences by the Contractor:

a)

b)

c)

d)

e)

Adequate piped supply of clean water counected to toilets
and bathrooms in the buildings and suitable sewage disposal
facilities,

Potable water.

Electric inmersion water heaters in the bathrooms connécted
to the piped water supply.

Electricity supply with sufficient and suitable light
fittings and socket outlets,

Two internzl telecommunication lines for each building.

18



1303.- EMPLOYER'S & ENGINEER'S TRANSPORTATION

(1)

2)

(3)

The Contractor shall provide and maintain until the end of the
compissioning period vehicles for the Employer and the Engineer
for both on-site and off-site transport. The vehicles shall be
for the exclusive use of the Employer and the Fngineer. The
vehicles shall be new when provided. The property of vehicles
shall remain with the Contractor during and after the Contract
Period. Mileage of monthly off-site transport shall not be more
than 5,000 knm.

The Contractor shall be required to provide:

a) Four (4) four-door saloon cars, air-conditioned, nominal
engine capacity 2 litres, or similar.

- One car for the Employer use.
- Three cars for the Enginecer use.

b) Four {(4) micro buses, for not less than 10 passenger seats,
air-conditioned, nominal engine capacity 2 litres, or
similar.

- ‘Tvo micro buses for the Employer use.
~ Twe micro buses for the Engineer use,

c)  Two (2) pick up of 1 ton, nominal engine capacity 1.6
litres, or approved equal. Vehicles shall be right hand
drive and shall be fitted with the following:

1) Seat beits
2) Fire extinguishers
3) Tirst aid kit

Vehicles shall be regularly serviced and repairs.shall be made
as soon as required, Vehicles which have to be kept out of
service for wore than 24 hours due to extensive repairs or
maintenance work shall be substituted by similar serviceable
vehicles within 24 hours from the time the original vehicles
become out of service.

Any vehicle which has become permanently defective, unreliable
or otherwise unfit for its intended use shall be replaced with a
similay new vehicle within 60 days from the time the supply of
such new vehicle has been ordered by the Engineer. Until the
new vehicle is available for use at Site, a temporary
substitute, serviceable vehicle shall be provided.

Vehicle maintenance shall include, but not necessarily be
limited to, all fuels, lubricants, tires and other supplies; all
maintenance repairs; insurance; licenses and other operatiug
requirements,
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(4) The Contractor shall. provide vehicles in accordapce with the
followlng dellvery schedule.
a) Four  saloon cars . ! withln one month dfter signiug o
: ' of Contract ‘

b)  Two pickfups- Hlthln two months after signlng
. . of Contract - :
c) Four micro-buses  : within three months after signing
of Contract .

Prior to ordering vehicles, the Contractor shall subuit to the
‘Engineer for approval detailed specifications, for each vehicle
proposed. A pertinent service handbook and related manuals
shall be supplied with each vehicle.

(5} A licensed competent and experienced- driver shall be provided on
each vehicle at all times.

1304,  SUPPLY OF TRANSPORT

(1) The Contractor shall supply the following transports which will
be for uses of the operation and maintenance people of the
Project.

‘a) Five.(S) pick-ups
b) Three (3) motorcycles.

(2) The pick-ups to be supplied shall be new and theuspecifications
of the pick-ups are as follows: .

a) Type:  Pick-up truck body, 4 x 2

b) Weight ratings: Gross vehicle weight not less than 1,950
ki]ograms. -Payload approximately 1,000 kilograms.-

c) Wheelbase. Minimnm 2 400 mm.
n) Suspension: Springs and shock absorbers, front and rear

e) Steering: Right hand drive 'y

20



3)

£)

8)
h).

»
k)

1)

n)

.0)

Engine: Make and model

Gasoline, water cooled, multicylinder engine. Piston
displacement approximately 1,600 C.C. Minimum cutput 55 KW
(75PS) at not more than 100 rps, (6,000 rpm)

-Clutch: Manufacturer's standard

Transmission: Floor mounted shift lever, synchromesh gear .
e - type:

Brakes: 4-wheel hydraulic brake with vacuunm booster. Hand
parking brake shall be equipped.

Flectrical Equzpment' Hanufacturer s standard

Gauges'of warning lights: Direct reading or warning lights

for fuel, ivbricating oil pressure, temperature and battery
charging indicator. Metric speedometer and rvecording
odometer shall be equipped. :

‘Accessories: Accessories and attachment furnished shall be

the manufacturer's standard aud shall {aclude but not
limited to duval electric windshield wipers, rear view
mirrors, sun visors, insulated cab, safety glasses in cab,
tools originally supplied in the manufacturer's tool kit,

‘Wheels and tires: Disc type wheel, tube iype tires,

manufacturer's ‘standard tire size and ply rating, One
spare wheel and tire,

Body: Steel-pick ﬁp typé, Dimensions consistent with
manufacturer's standard model, Non-skid steel floor type
and equipped with synthetic fabric top with rear side
seats,

Paint finish: Omaha orange

The mototéycles to be supplicd shall be new and the
specifications of the motorcycles are as follows:

é)
b)

c)

)

Suspension: Front and rear shock absorbers.

Engine: Approx. 100 c¢c piston displacement, gasoline, air
cooled engine., Min. brake horsepower 9 HP or PS at
approximately 7,500 revolutions per minute.

Eléctrical system: Kick starter type, front and rear turn
signal lights, brake lights, speedometer light, head light,
tail light and other necessary warning lights.

Clutch: Manufacturer's standard
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(4)

1305,

e) Brakes: Front and rear wheels. .

f) Trausmission: Multiforward speeds. Gear shift by foot
operation.

g) Tire: Tube type tive, Manufacturer's standard size and
ply rating.

h) Accessories: Accessories and attachments furnished shall
be the manufacturer's standard and shall include but not be
limited to rear view mirrors, electric hern, speedometer,
tool equiprent originally supplied in the manufacturer's
standard tool kit. One copy ¢of operator's Handbook,

i) Body: Rigid sturdy man riding type metal {rame. Front and
rear rudguards.

j) Paint: Dual seat - black :
Body - Manufacturer's standard paint.

The Contractor shall supply the pick-ups and motorcycles at 13th
month after signing of the Contract or in accordance with the
instructions by the Engineer,

Prior to ordering vehicles and motorcycles, the Contractor shall
subnit to the Engineer for approval detailed specifications for
cach vehicle proposed.

A pertinent service handbook and related manuals shall be
supplied with the pick-ups and motorcycles.

FIELD LABORATORY

(1)

The Contractor shall construct the Field Laboratory and maintain
it during the Construction Period to the satisfaction of the
Engineer, The Field Laboratory is for the use of the Eugineer,

The Field Laboratory shall be located at Mab Ta Pud or at other
place in the vicinity of the Site which shall be proposed by the
Contractor and approved by the Engineer,

Building of the Field Laboratory shail be spaced not less than

forty (40) sq.m and shall be designed, .proposed and constructed
by the Contractor after getting the approval of the Engineer,

22



The Centractor shall supply and furanish the Field Laboratoxy
with the following listed new furniture and equipment:

Description Quantity
- Metal Desk, 1.50m x 0.75 m top, O side 2

drawers and 1 center drawver

- Straight chair 4
- Table _ 2
= Wastebasket large, solid sides, no wire 2
- Wall Board, 250 cm x 150 cm 2
- Cupbpeard with shelves and locks 2
- File cabinet four drawers, lock type, legal size 1
~ with metal clip hanging files {20 per drawer)
- 1 H.P (12500 BTU) afir conditioner 2
- Set of shelves for the concrete wet room 1

The Contractor shall furnish the enough equipment and apparatus
for the purpose of carrying out the required concrete and soil
tests.

The laboratery equipment and apparatus shall be of approved
types and shall be adequate in the opinion of the Engineer to

carry out all the tests as listed in the Specifications.

The following listed equipment and apparatus shall be at least
furnished to the laboratory by the Contractor.

Labeoratory Fquipment

Designation Specifications Quantity
A, Quality Control Test for
Backfill :
1. Compaction Test JIS A 1210 Method I-1-C
° Mould 10 em dia. 12.7 cm high 3
® Removable mould collar 10 cm dia. 5 cm high 3
° Base plate 3
°  Hammer 2.5 kg weight 30 ca drop 2
¢ Sample ejector i
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DesignatioQ

Field Density Test

Plastic cylindric jar
Pycononeter- top
Funrel

Valve guide

Base plate

Glass plate

Cylindrie can for
calibration of sand

¢ 0 0 o 0 @ ©

Moisture Test

° Prying oven

Balance andfor Scale

[

Table platferm scale
°® Beanm scale

® Balance

Concrete Test

Slump Test

? Slump cone
Iron plate
Tamping Rod
Scale

©

Making of specimen
® Cylindrical mould
° Capping set
® Concrete curing bath

Compressive strength

® Compression Testing
Machine

Spec1f1cat10ns

JIS A 1214, Method by

using calibrated sand

4 1it. volume, 20 cm high

162 mm dia, 134 wm high

300 mm dia.

5 mm thickness 200mmx200mm

2.5 lir. volune

JIS A 1203

100 x 75 % 60 cm Iunternal

Quantity

1

size thermostatically controlled
capable of maintalaning a tenm~.

perature of 110- 5°C

" Capacity I0 kg Sensitivity

Capacity 100 tons

24
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1 gram
Capac1ty 10 kg Sensitiv1ty -1
5 pram
Copacity I kg Sensitivity 1
8.1 gram
JIS A 1101
10 cnn dia, 20 ca dia 30 cm high
16 pen dia, 50 ¢m lengfh
JIS A 1132
15 cm dia 30 cm higﬁ'
JIS A 1108



- Designation - - Specifications Quantity

C. 'Misc'enaneous

° Sttaight edge o + 30 cm length .- 3
- Beaker - 500 c¢c volume 30
? Small hand scoop : A
® Large hand scoop 4
® Vernier calipers Measuriug length 30 cm 1
° Steel scale 3.0 m 2
° Tray 40 x 30 cm 10
? Wire brush 5
° 3

Sampling spoon

At the end of the Contract, all eqQuipment, apparatus and
furnituvre of the Field Laboratory shall become the property of
thé Contractor, aund shall be removed fyom the Site, '

The Contractor shall maintain thée Field Laboratory and assist
the Engineer for operation of the Laboratory.

The power, water, and gas shall be supplied to the Field:
Laboratory by the Contractor. The daily laboratory supplies
shall also be supplied by the Contractor,

The Contractor shall supply one laboratory tééhnician,'whb speak

English well, and two labourers for operation of the Laboratory
under the Engineer,

l306#h MFASUREMENT AND PAYMENT

(1) Measurement for payment for the Fmployer's and Engineer's
Offices shall cover the provision, maintenance and other
requirements sgqted in the Specifications,

(2) Payment for provision and maintenance of Embloyer s and
: Engineer's Office will be made by lump sum under Pay Item 1101
~of the Bill of Quantities -

1hirty (30%) percent'of the lump sum under Pay Item 1101 will
become payable when the Engineer deems the provision and
furnishing of the Employer's and Engineer's Gffice to be
substantially completed ' :

The remaining seventy (?OX) percent of the lump sun will be paid

in equal monthly payments so that the total sum shall be fully
disbursed upon the Stage Z Provisional Take-over of the Works.
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(3)

(4)

(5

(6)

(1}

(8)

Measurement for payﬁent for the Employer's and Eugineer's
Residences shall cover the provision, maintenance and other
requirements stated in the Specifications:

Payment for provision and maintenance of the Employer‘s and
Engineer's Residences will be made by lump sum under Pay Ttem
1102 of the Bill of Quantities. :

Thirty (30%) percent of the lump sum undex Pay ltem 1102 will
become payable when the Engineer deems the provision and
furnishing of the Employer's and Engineer's Residences to be
substantially completed.

The remaining sevenly {(70%) percent of the lump sum will be paid
in equal monthly payments so that the total sum shall be fully
disbursed upon the Stage 2 Provisional Take-over of the VWorks.

Measurement for payment for the Field Laboratory shall cover
construction, furnishing, and maintenance of the laboratory and
other requirements of the Specifications. '

Payment for provision, operation and maintenance of Field
Laboratory will be made by lump sum uuder Pay Item 1103 of the
Bill of Quauntities. S '

Thirty (30%) percent of the lump sum under Pay Ttem 1103 will
becowme payable when the laboratory is substantially completed
and equipped.

The remaining seventy(70%Z) percent of the lump sum will be paid
in equal monthly payments so that the total sum shall be fully
disbursed upon the Stage 2 Provisional Take-over of the Works.

Measurement for payment for provision, operation and maintenance
of vehicles shall cover the purchase, delivery of the vehicles
to the Site, provision of and operation by a licensed competent
driver on a full time basis, depreciation, taxes, the cost of
comprehensive insurance and licenses, petrel, oil and .
lubricants, repairs and replacéement of parts and vehicles and
all) other costs and charges incurred In the rvunning and
upkeeping of the vehicles, and any other requirements stated in
the Specifications.

Payment for provision, operation and maintenance of vehicles
will be made under Pay Items 1104, 1105, and 1106 of the Bill of
{uantities and shall be made on the vehicle-month basis as
corpputed from the date of delivery of each vehicle to be ready
for operation to the date of return back of cach vehicle to the
Contractor.
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(9)

(10}

(11)

(12}

Measurement for payment for supply of pick-up cars shall be the
number of pick-up cars supplied, and shall cover the purchase
and delivery to Site of pick-up cars and any other requirements
stated in the Specifications.

Payment for supply of pick-up cars will be made under Pay Item
1107 of the Bill of Quantities. The payment will be made at the
time of delivery 6f the pick-ups and against the certificate of
acceptance of the Engineer.

Measurement for payment for supply of motorcycles shall be the
number of motorcycles supplied, and shaill cover the purchase and
delivery to Site of metorcycles and auy other requirements
stated in the Specifications.’

Payment for supply of motoreycles will be made under Pay Item
1108 of the Bill of Quantities., The payment will be made at the
time of delivery of the motorcycle and against the certificate
of acceptance of the Engineer.
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DIVISION 2. INTAKE FACILITIES

SECTION 2000. GENERAL®

The scope of works of the Intake Facilities consists of:

The Contractor shall submit to the Engineer for his approval’
full details of the Contractor's temporary arrangements for
construction of the Intake Facilities including followiag
details, prier to commencenent of the works.

a. Construction Method of the Intake Tower

b. Construction Method of the Intake Bridge

c. Shop Drawings for the caisson yard if the Contractor
intends to comstruct, including details for temporary
supportings of the caisson walls at every critical
construction stage, installation details of the caisson,
temporary requirements of reinforcing bars in addition to
the permanent requirements if any, and formworks
arrangements including the arrangemént of waterproof
formworks and their supporting and scaffolding details,

d. Structural calculations for these temporary facilities.

2001, SCOPE OF WORKS

a. Intake Tower

b. Intake Bridge

C. Intake Yavrd

d. Fumping Plants

e. Electri¢ Facilities
2002, TEMPORARY HORKS
(1}

etc.

(2

All kinds of temporary works relating to the construction of the
Intake Tower and Intake Bridge shill not be commenced without
getting the Engineer's approval for the whole construction
method of the facilitfes. Nevertheless, the approval of the
Shop Drawings, Contractor's proposals, or other data and method
by the Engineer shall not exonerate the Contractor from any of
his responsibilities under the Contract.
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2003,

()

(2}

2004,

(1)

(2)

2005.

EXPLORATORY DRILLINGS

The Contractor shall execute, prior to Lthe excavation works aund
piling works, the exploratory drillings at the foundations of
the Tntake Tower, the Intake Bridge and other necessary places
in accordance with the instructions of the Engineer.

Exploratery drill holes shall be NX size with a 75 om hole
diameter and a minimum core diameter of 55 mm, Penetration
tests shall be performed in every one mecter of dri)l holes and
the Contractor shall take all care and precaution to maximize
cOYe recovery,

ENGINEER'S INSPECTION & SAFETY CONTROL

The Contractor shall provide transport or access possibility to
the Intake Tower and to the Intakeé Bridge on a twenty-four-hour
basis for the Engineer's inspection of the Works at Contractor's
own expense,

‘The Contractor shall submit to theé Engincer for his approval
full details of safety precautions relatiag to the Works in and
around the reserveoir including the details of the manner and
méthod of diving works.

(1}

(2)

MEASUREMENT AND PAYMENT

All kinds of temporary works necessary for construction of the
Intake Facilities ineluding preparation, construction,
maintenance and removal works shall be paid by lump-sum under
Pay Item 2001 of the Bill of Quantities,

Thirty (30%) percent of the lump sum under ltem 2001 will become
payable when the Engineer deems the temporary works necessary
for construction of the Intake Facilities are substantially
completed. Twenty (20%) of the lump sum will be payable when
the removal works are substantially completed. And the
remaining fifty (50%) percent of the lump sum will be paid in
equal monthly payments so that the total sum shall be fully
disbursed upon the Provisional Take-over of the Works.

Heasurement for payment for the exploratory drillings shall be
the length, meéasured in meter, of drilled holes executed,
Heasurement shall include drillings, all testings required,
sampling and reporting, etc.

Payment for the exploratory drillings will be made under Pay
Ttem 2002 of the Bill of Quantities,
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SECTION 2100, INTAKE TOWER

2101. FARTHWORKS

(1) Excavation works of the Intake Tower shall be made in accordance
with the Drawings and Bivision 2 of the General Specifications.
The manmer and method of the excavation works under water shall
be subject to the approval of the Engiuneer.

(2) The elevation to be excavated to at the foundation of the Intake
Tower, which is provisionally shown in the Contract Drawing,
will be instructed by the Engineer after examination of the
results of exploratory drillings and depending vpon the
materials excavated during the Horks.

All soft andfor weathered vock materials shall be compietély
removed. Method of excavation which may danage the daun body
shall not be used.

(3) When drilling and blasting is to be conducted for rock
excavation, the Contractor sheuld pay maximun attention not to
damage the dam body and the dam structures.

The Contractor shall submit to the Engineer for his approval a
detailed plan for rock excavation under water prior to the
preparation of materials, including the kind of explosives and
detonators, amount of explosives to be used at one time, etc.

The Contractor shall abide strictly by the statutory laws and
regulations concerning the procurement, handling,
transportation, stovage and vse of explosives,

(4} The Pay-lines showan in the Contract Drawings related to the
Horks of Intake Tower are the lines indicating the mininum
required arca to be excavated and the lines to be measured for
the payment,

(5) The spoil area [or excavated materials from the foundation of
the Intake Tower may be a shore area of the Reservoir and both
location and method of spoiling shall be proposed by the
Contractor for approval by the Engineer.

2102. FOUNDATION WORKS

(1) The under-vwater concrete at the foundation of the Intake Tower
shall be the Class B concrete and be cast under water after
getting approval of the Engineer for the foundation excavation.
Section 3000 of the General Specifications shall be applied to
these Works, and the method of placing concrete as well as the
method of levelling control of concrete surface shall be subject
to the Engineer's approval,

(2) Base plates at the foundation for the shoe of Intake Tower shall
be solidly fixed to exact locations and elevation as indicated
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on the Drawings before placing the underwater concrete at the
foundation.

Metliod of fixing the plate shall be subject to the Engincer's
approval. :

(3) Secondary underwater concrete at the foundation of Intake Tower
shall be cast after the Intake Tower is installed and the
location of the Tower is confirmed. Tntrusion of the comncrete
to the space below the caisson will be acceptable,

(4} Mortar grouting shall be made to the space below the caisson in
accordance with the Shop Drawings. The cement content of
grouting mortar shall he instructed by the Engincer and will be
approximately 700 kg/n™.

The pipes for grouting shall be installed to the concrete of the
caisson body prioer to execution of rhe installation of caisson
body. The number of ocutlets for the grouting to be allocated at
the bottom of caisson shall be not less than eight (8) and the
blow-off pipes and valves shall also be installed. ‘“The tining
of the grouting works shall be decided taking the balance
between the weight of caisson and uplift into consideration.

The pressure of grouting shall be controlled in accordance with
the instruction of the Eugineer,

Detailed schedule and method of the grouting shall be proposed
by the Centractor for the Engineer’s approval prior to
commencement of concrete works of the caisson.

{5) Boring logs aund geological profiles shown in the Contract
Drawings are only for reference. The Contractor has no right to
clain for the differences between the geological profiles shown
on the Drawiungs and the actual geological conditions at the
site,

2103, CONCRETE CAISSON WORKS

(1} Reinforcing bars of the caisson tower shown in the Contract
Drawings are the minimum requirvements only for the stress at and
after the time of cowmpletion of the Works, and may not be enough
for the stress occurring during the construction and
installation. The Contractor shall design and submit to the
Engincer for his approval the veinforcing bars requirements at
the time of construction and installation in addition to the
reinforciag bars shown in the Contract Drawing with detailed
structural calculatiens, in accordance with the approved
construction method,

{2) The classes of the concrete of caission tower are as follows:

Structural Concrete of Caisson C - concrete
Filling Concrete E ~ concrete
Cinder Concrete G - concrete
Base Concrete D - concrete
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(3}

(4)

(5)

(6)

{7)

(8)

(9)

(10)

2104,

The dimensions of base concrete shown in the Contract Drawings
are subject to alteration depending upon the sizes and forms of
the approved pumping plants and their appurtenant facilities.
The Contvactor shall propose the dimensions of base concretes
including its reinforcing bar arvangements on the Shop Drawing
for the Engineer's approval.

No contraction joint shall be accepted for the concrete walls
of the caisson bedy which face the water.

The waterstop shall be placed in every horizontal counstruction
joints of the walls of caisson body which face the water. The
waterstop shall be ¥W-1015-P and R-1006 of Span Seal which are
rade of nonvulcanized butyl reclained rubber, ov other material
which ensure an equal or higher quality. Span Seal shali be
also bound round on pipes, separators and any other materials
intalled in the concrete of caisson body.

Suction pipes with valves for pumping plants and ¢80 om pipes
with valves for water level meter shall be installed prior to

concreting.

The waterproof membrane shall be coated on the wall of c¢caisson
as shown in the Drawings. The material of the waterproof
mepbrane shall be Vandex or approved equal.

Filling concrete shall be vibrated and compacted enough so that
the concrete is filled at every corner of pre-cast concrete
structure., The method of concreting shall be subject to the
Engineer's approval.

Tolerances to be permitted for the installation of the caisson
shall be as follows:
2 cm

Elevation ki
+ 5 cm

Location

Any kind of concrete walls and/or concrete beams and/or concrete
columns of caisson body shall be free from water pressure for at
least four weeks period after casting of concrete, during the
installation of the caisson.

MISCELLANEOUS WORKS

(1)

The Contractor shall supply and install the Dust Fleaters
including guide pipes to be fixed to the Caisson body, synthetic
fiber ropes of 40 wm diameters to be fixed to the anchor
Concrete and the Catwalk of Caisson with turnbuckle for
tensioning, and Floating Fences., The material of gulde pipe
shall be stainless steel and the materfal of rope shall be
synthetic fiber. The Floating Fence shall be polymeric resin or
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(2)

(3)

(4)

higher quality. Excavation and concreting for anchor concrete
shall be within the scope of these Works. Anchor concrete shall
be Class B~concrete, The minimum requirements of spare parts of
the Dust Fleaters shali be supplied by the Contractor.

Hand rails, stairways, screens, ladders, expanded metals,
manhole covers, and other miscellanecus metal works shall be
executed in accorandance with the Drawings and Divsion 6 of the
General Specifications.

Ladders to be installed in the caisson tower shall be made by
staintess steel as shown in the Drawings.

Hooks for holding 3 tons load shall be set up at the roof of
cach floor of the caisson tower, prior t¢ concreting.’ Hooks for
crane installation shall be installed at the roof of 4th floor,
and hooks for Dust Floaters shall be also installed at the
Catwalk of the caisson tower.

2105, MEASUREMENT AND PAYMENT

(1)

(2)

(3)

(4)

Measurcment for payment for common excavation at Intake Tower
foundation shall bé the volume of materials excavated as
computed in place from the original ground surface to the
required line and grades and surrounded by the vertical
" Pay~lines shown in the Drawings, mecasured in cubic meters,

Volume of voids formed as above shall be computed by the
average-end-area wethod with cross sections taken at every 5
meters or at such intervals as directed by the Engineer.

The Contractor should note that the term "common excavation'
means excavation of 31l other materials than rock as specified
in Section 2000 "Excavation” of the General Specifications. The
axcavation of soft or weathered rock shall be therefore part of
common excavation.

Payment for common extavation at Intake Tower foundation will be
made under Pay Item 2101 of the Bill of Quantities, and shall
cover excavation, disposal of excavated material, preparation of
foundation and-other® requirements stated in the Specifications
and the Drawings,

Heasurement for payment for rock excavation at Intake Tower
foundation shall be the volume of rock material excavated as
computed in place from the oviginal rock cxcavation surface to
the required neat lines of excavation and surrounded by the
Pay-1ine shown in the Drawings, measured in cubic meters.

Payment for rock excavation at Intake Tower foundation will be
made under ltem 2102 of the Bill of Quantities, and shall cover
excavation, disposal of excavated material, prepatation of
foundation and other requirements stoted in the Speciiilcations
and the Drawings.
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(%)

(6)

(7)

(8)

(9)

(10)

(1)

(12}

(13)

(14)

Measurement for payment for underwater concrete at Intake Tower
foundation shall be the volume of concrete in cubic meters
placed as computed between the lines, }limits, configuration of
the concrete and the vertical Pay-lines.

The volume of secondary underwater concrete which flow out into
the space under the caisson will not be computed.

Measurement for payment for underwater concrete at Intake Tower
foundation shall include the supply of all necessary nalerials,
all measures necessary for the batching of materials, the
mixing, transporting, prepavation prior to placing, formvork if
any, placing, compacting, protecting, curing, temperature
contvol, supply and transport of test cylinders and finishing of
this concrete.

Payment for the underwater concrete at Intake Tower foundation
will be made under Pay Item 2103 of the Bill of Quantities.

Measurement for payment for base and shoe plates at Intake Tower
foundation shall be the number of set of base and shoe plates

installed.

Payment for base and shoe plate at Intake Tower foundation will
be made under Pay Ltem 2104 of the Bill of Quantities.

Heasuremeat for payment for concrete of the caisson, tncluding
reinforced concrete of caisson bady, filling concrete, base
concrete and cinder concrete shall be the volume of concrete in
cubic meters placed in the caisson,

Payment for reinforced concrete of caisson body will be made
under Pay Ltem 2105 of the Bill of Quantities. Payment shall
cover concrete works, formworks, special waterproof formwork if
any, water stop, scaffolding and supporting, reinforcing bar,
structural steel if any, shoe plates and anchor bar, embedded
steel and supply and transport of test cylianders, and any other
works related.

Payment for filling concrete in caisson will be made under Pay
Item 2106 of the Bill of Quantities,

Payment for base concrete in caisson will be made under - Pay ltem
2107 of the Bill of Quantities, and shall cover concrete works,
formworks, reinforcing bar, embedded steel, and any other works
related.

Payment for cinder concrete in caisson wiil be. made under Pay
Item 2108 of the Bill of Quantities, and shall cover concrete
works, formworks, and any other works related.

All kinds of works necessary for fnstallation of the caisson
will be paid by lump sum under Pay ltem 2109 of the Bill of
Quantities., Thirty (30%) percent of the lump sum under Pay Itcm
2109 will be payable when the Engincer deems all kinds of
preparatory works necessary for iInstallation of the calsson are
substantially completed. Fifty {50%) percent of the luwp sum
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(15)

(16)

(177

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

will be payable when the caisson is set out exactly on the base
plate. And the remaining twenty {20%)} perceat of the lump sum
will be paid when all concrete works of the caisson are
conpleted and approved,

Measurement for payment for mortar grouting at caisson
foundat{on shall be the volume of mortar in cubic meters
injected in the space below the caisson.

Payment for mortar grouting at caisson foundation will be umade
under Pay Item 2110 of the Bill of Quantities, and shall cover
supply and Installation of grouting pipes and valves as well as
blow-eff pipes and valves, grouting works, mortar materials
grouted and other requirements.stated in the Specifications and
Drawiogs.

Measurement for payment for waterproof membrane shall be the
area, measured in square meters, of concrete surfaces on which

. such waterproof membrane is coated.

Payment for waterproof wembrane will be made under Pay ITtem 2111
of the Bill of Quantities.

Measurement for payment for stairway shall be the weight in
kilogram of steel and metal of stairway installed, and shall
include the provision of anchor bolts and bars, connectors and
any other materials and measures necessary to complete the
supply, erection and painting of the stairway,.

Payment for staiyway will be made under Pay ltem 2112 of the
Bill of Quantities.

Measurement for payment for ladder shall be the weight in
kilogram of ladder installed, and shall include the provision of
anchors, connectors aund any other materials.

Payment {or ladder will be made under Pay Item 2113 of the Bill
of Quantitles,

Measurement for payment for handrail shall be the weight in
kilogram of handrail installed.

Payment for handrail will be made under Pay Ttem 2114 of the
B11l of Quantities,

Measurement for payment for miscellaneous metal shall be the
welght in kilogram of miscellancous metal installed, and shall
include the provision of anchor bolts, connectors and any other
materials and measures necessary to complete the supply,
erection, painting or galvanizing of the miscellancous metal
items, Checker plate coverings, expanded metal coverings, rung,
hooks, etc, shall be measured as miscellancous metal., No
measurenent shall be made for any cmbedded metal which are
required for installation of pumping plants, gates, waterpipes
and electrical facilittes,
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(26)

(27)

(28)

(2%9)

(30

Payment for mlqcellaneous metal w1ll be made under ray 1tem 2115
of the Bill of Quantities. . : SR

Measurcrent for payrent for supply of Dust Floater shall be the
No. of sets of such dust floaters including [loating fences,
synthetic ropeées with turnbuckles and hook anchers, guide pipes,:
necessary spare parts and any othet materials supplied.t

Payment lor supply of Dust Floater will be made under Pay ltem
2116 6f the Bill of Quantities, :

Fifty (50%) perCent of the amount of the supply item will become
payable at the time of delivery of the Dust Floater te the Site,

The remaining fifty (50%) percent of the paymet will be made at
the time of completion of installation works.

Measurement for paywent for installation of Dust Floater shall
be the set of such Dust Floater installed, and shall include the
excavation and concreting for sea-anchor concrete, fixing pguide
pipes and hoek anchor to the cailsson body, installation of
synthetic fiber ropes and floating fences and any other works
required,

Payment for installation of the Dust Floater will be made under
Pay ITten 2117 of the Bill of Quantities.

Payment will be made at the time of completion of the
installation works.
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2201,

SECTION 2200, INTAKE BRIDGE

?ILINGZHORKS

1y

(2)

(3)

Piling works of the Intake Bridge shall comply with requirements
of the Drawings and Division 4 -of the General Specifications.
The manner and method of installing the piles togethier with kind
of theé equipnent to be used shall be subject to the approval of
the Engineer

Steel pipe piles for the bridge piler shall be 508 mm in diameter
and 9 tm of wall thickness, Field welding for jointing the
piles shall not be accepted. :

Following paint shall be applled to the outside of steel tube
piles:

At the Shop ~ 75 pm of zinc rich primer
o : after blasting
- 10 pm of mist coat of tar epoxy

At the Site - lst 200 pm of tar epoxy
: - 2nd 200 pm of tar epoxy
o= 3rd 200 pm of tar epoxy

A reinforcing band shall be welded at the tip of each pile and
the cross stiffener plate with cover plate shall be welded at
the head of each plle in accordance with the instructions shown
in the Drawings. A reinforcing bar basket shall be welded
tightly at the head of pile prior to placing concrete of
footing.

The manufacturing and installation of reinforced concrete pile
shall comply with the requirements of the Drawings and Division
4 of the General Specifications.

The head of ‘the pile shall be covered by a steel plate which is
fixed to the pile so as to be square to the longitudinal axis.

Steel pile shoe shall be welded to the reinforcing bar of the

pile as shown in the Drawings,
Class D concrete shall be applied for the concrete pile and the

pile shall not be driven until at least 28 days after casting of
concrete,
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2202. FOOTINC OF BRIDGE, RETAINIKNG WALL'AND'ANCHOR BLOCK

(1)

2)

2203,

The concrete works including formworks and reinforciog bar
arrangement of the Intake Bridge shall comply with requirements
of the Drawings and Divisien 3 of the General Specifications.

Class D concrete shall be applied to the concrete of footings of
the Bridge, retaining walls and anchor blocks, The levelling
concrete shall be Class H ctoncrete. The Contractor shall submit
the construction plan of concreting for footings of the Bridge
including the method for formwork supporting, one month prior to
commencing of the works for the Engineer's approval.,

Joint fillers shall be placed betwecen A2-Footing of the Bridge

and retaining walls, The material of the joint filler shall be
Elastite or approved equal,

PRESTRESSED CONCRETHE GIRDER

(1)

Following materials shall be applied for manufacturing of the
prestressed concrete girders. :

- Concrete r % Class A concrete _ ?
-~ Reinforcing bar : # corresponding to SD 24 fsa = 1,400kg/cm

a. Design Load
Live Load Th-14 loadings

Coefficlent of Impact i=10/(25 + L}
(L: Span Length in metric)

Wind Pressure q = 100 kg/m2
Unit Weight Prestresed cbncrete = 2.4 t!mg
Reinforced concrete = 2.4 t/m

Range of Open Air Temperature " 10°C -~ 50°¢C

b. loading cambinations and rate for increase of aliowable
stress

cadlng combinations , Rate of Increase
i.00
T 1.15
W 1.25
T 1,35
CR + PSH) + EQ 1,50
CR + PSH) + EQ + T 1.70
R 1.25

L
P
P
P
P

W M M M X M B

D
b
E
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Wwhere, P : Principal loads :
P+D+ L+ I+PS+PCRYT PSH
D : bead load
L ¢ Live load (TL-14 loadings)
I : Impact
P5: Prestress :
- PCR: Effect of creep in prestressed concrete
: members
PSH: Effect of shriukage in prestressed conerete
members
T : Thermal forces
W Wind loads
EQ : Earthquake forces
ER : Temporary loads and forces during erection

c. Alignment

Plan Alignment R=20
Longitudinal Alignment 0.2187%
Angle of Skew 90°00° 00"

d. Prestressed Concrete

* . Allowable stress for concrete

Compressive strength after 28 days fc,=350 kgfcm2
Modulus of elasticity E = 325,000 kg/cm2

Allowable bending compressive stress

Temporatynstress before loss £ = 160 kglcm2
by creep and shrinkage
Stress at design load after fca = 125 kg/cn2
loss

Allowable bending tensile stress ' ‘ _ 9
Tenmporary stress before £ =13,5 kg/cm

[ 4
loss by creep and shrinkage
- Stress at design lecad £, = 13.5 kg/cm2

‘after loss

. Styess at dead load after loss f'ta = 0 kglcmz
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(2)

(3)

"Allowable shear stress

' 2
Stress at design lead f'sa= 5 kg/cm
Stress at ultimate load f 7%= 46,5g/cm
2
Allowable diagonal tensile stress f, = 9 kg/cm
Creep coefficient = 3.0
. -5
Shrinkage coefficient =20 x 10
" Prestressing steel
T 9.3 strands are employed,
2
Ultimate strength E'S = 175 kg/mn
2
Yield point fy = 150 kgfom
Allowable stress _ 9
At a time of initial fsia = 135 kg/nm
prestress
Temporary stress before fora = lZQ.SkgImm2
loss by creep and shrinkage B
2
Stress at design lead fsa = 105 kg/mm

after loss

The Contractor shall supply and install three different types of
bridge girder as shown in the Drawings, two kinds of Type-A
girders for road bridge and one kind of Type-B girders for pipe
supporting bridge. The stirrup reinforcing bar shall be fixed
to the girder for the curb concrete in accordance with the
Drawings. The shop inspections on manufacturing of the girder
will be carried out prior to concreting and during concreting.
The Contractor shall notify the Engineer one week before the
commencement of concreting of girders. The Contractor shall
submit the result of material tests for approval of the
Engineer.

Way and method of installation as well as transportation of the
bridge girder shall be subject to the Engineer's approval. The
Contractor shall submit his proposal of method of installation
and transportation for the bridge girder one month before such
works being comnenced.

2204. NEOPRENE BFARING, LATERAL TIE BAR AND EXPANSION JOINT

(D)

Neoprene bearing pad for the bearings of the Intake Bridge shall
be ST Pad RbS,D 150 wm x 23 mm, or approved equal. Bearing
works shall iunclude supply and {installation of Neoprene
bearings, anchor bars, non-shrinking mortar and any other works
related,
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(2)

3

(4)

2205,

Lateral tie bar shall be the steel bar for prestressed concrete
with bearing plates, washers and lock-nuts. The following shall
be applied for the tie bar:

- Diameter 32 mm of PC-steel bar SBPR 80/95 corrvesponding
to Jis G3109

-~ Section area: 804.2 sq.tm :

-~ Viltimate tensile stress: - f = 95 kgfsq.mm

- Yield stress: fpy = 80 kglsq?gm

The cement grouting shall be carried out to the holes for
lateral tie bar after completion of fixing of tie bars. The
grouting materials shall be as follows:

- Compressive strength: f? = 150 kgfsq.cm
. f,g= 200 keg/sq.cm
~ Ratio of swelling: 0-10%
- Consistency of "J" Flow Line: 6-10 Sec.

]

Expansion joint of the Intake Bridge shall be Sho-Bond Cut OLf
Joints M-2, or approved equal, The Cut Off Joints shall include
supply and installation of joint seal rubber M-2Z type, corner
metal with anchor, SB mortar as for surface course, F.R.P., and
epoxy mortar.

Non-shrink mortar to be placed for fixing bearing anchor bars of
the Intake Bridge and for firing anchor bolts of saddle supports
as well as ring supports shall be the Masterflow 870 Grout of
Nisso Master Buildings Co., or approved equal.

The block-out holes at the concrete of footings of bridge piers
and of the caisson for bearing anchor bar shall be 100 mm in
diameter and 300 wm in depth.

The holes on the bridge girders for anchor bolts of saddle aund
ring supports shall be 50 mm in diameter and 300 mm in depth,

The holes for anchors and the concrete surface around shall be

adequately absorbed with water before placing the non-shrink
wortar.

HARDRAIL OF BRIDGE

(D

Each span of handrail between the posts shall be fixed by bolts
and nuts so as te make it removable for the maintenance services
for cable box and water pipeline.
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(2) The painting of the handrail shall be as follows: f

~ At the Shop: * Etching primer 15 um
* 2 times of ted lead 35 pm x 2

~ At the Site: * gum chloride paint of light blue
- color 45 pm _
* final coating of gum chlovide paint
of light blue colér 35 jia

2206, STEEL PIPE 1350 mm DIAMETER

(1) 7The specifications to be applied for the steel pipe werks in
this item shall be in general same as the specifications
deseribed fn Clawses 3101 and 3102 of the Particular -
Specifications, cxcept otherwise specially described below.

(2) Standard length of unit steel pipe to be supplied should be
cight (8) meters. The Contractor shall submit to the Engineer
for his approval the schedule of pipes to be supplied including
the standard pipes and non-standard pipes cne wonth before .
conmencement of manufacturing. o

(3) External coating of the pipes exposed to the air shall be as
follows: ' o

A

~ At the Shop & * 15 pm of zinc rich primer after blasting
Two (2) tives of 75 pm of Non-bread"

type tar epoxy _ _
Two (2) times of 30 pm of epoxy-MIG paint

b

¥

*

- At the Site

.

30 pm of éum chloride paint
25 pm of gum chloride paint

o

The monner of coating shall be in accordance with JWSP 009-79.
(4) {3} to (6) of Clanse 3201 of the Particular Specifications shall
apply to installation works of stecl pipe in this Clause,
2207.  SABDLE SUPPORT
(1) The steel materials to be used shall correspond to S5S-41,

(2) Ceating of steel waterial chall be the sare standard and mapner
as that of the steel pipe. '

42



(3) (4) of the Partiéular Specifications Clause 2204 shall be
applied for the works of non-shrinking mortar.

(4) Neoprene pad shall be 250 mm in width and 5 mm in thickness,

(5) The movable bearing shall be the steel-made, corresponding to.
§5-41, and be zinc-galvanized in accordance with JIS H8641. The
bearing shall be bearable against maximum 5 tons of reaction
force and maximum 50 mm of wmovement.

(6) The Contractor shall submit the Shop Drawing showiﬁg the

manufacturing details to the Engineer for his approval at least -
one month before commencement of manufacturing.

2208, RING SUPPORT

(1) The steel materials to be used shall correspohd to §S-41.

{2) Coating of steel material shall be the same standard and wmannex
as that of the steel pipe.

(3) The fixeéd bearing shall be the steel-made corresponding to
§8-41, and be zinc-galvanized in accordance with JIS 18641,
Each side of a pair bearings shall be bearable against maximum
5 tons of reaction force and also maximum 5 tons of horizontal
force,

(4) The ving support shall be manufactured and welded to the main
water pipe at the shop.

(5) (4) oi the Particular Specifications Item 2204 shall be applied
for the works of Non-shrinking mortar.

(6) The Contractor shall submit the Shop Drawing showing the

manufacturing details for Engineer’s approval at least one month
before commencement of manufacturing,

2209. TEE PIPE WITH MANNOLE

(1) The specification to be applied for the tee pipe with manhole in
this Clause shall be in general same as the specifications
degscribed in Clauses 310t and 3102 of the Particular
Specifications, except otherwise specially described
herelaunder.

(2) Four (4) and eight (8) meters should be the unit leagth of 1,350
mn steel pipe with manhole, as differing from that of the tee
pipe under Clause 3000 of the Particular Specificatilons.

(3) Same coatings as specified in (3) of Clause 22006 of the
Particular Specifications shall be applied for the works of
external coating for the tee pipe with manhole.
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2210,

HIGH SPEED AIR VALVE

2211,

The Specifications to be applied for the high speed air valve in
this Section shall be the same as the Specifications described
in {3) of Clause 3105 of the Particular Specifications.,

-

COUPLING FOR WATER PIPE

2212,

The Specifications to be applied for the coupling in this'
Section shall be same as the Specifications described in (1)
Clause 3104 of the Pariticular Specificatioms, :

CABLE BOX

(1)

(2)
(3)

(4)

2213.

Division 6 of the General Specifications shall be applied for
supply and installation works of the cable box.

All parts of metal for the cable box shall be galvanized.
The cable box shall be fixed tightly both to the curb of road
bridge and to the girder of pipe support bridge by bolts and

nuts. or by other metheds approved.

Covering plate at the side of road bridge shall be iustailed so.
as to be able to be removed at the time of necessity.

MEASUREMENT AND PAYMENT

(1)

(2)

(3)

(4)

Measurement for payment for supply of steel pipe pile shall be
the number of each length of steel pipe pile supplied.

Payment for supply of steel pipe pile of bridge pier will be
nade under Pay Item 22081, Pay Ltem 2203 and Pay Item 2205 of the
Bill of Quantities, and shall cover the supply of steel pipe
with shop paintings, reinforcing band, cover plate, cross
stiffing plate, reinforcing bar basket to be welded at the top
of pile and any other wmaterials specified and intended,

Fifty (50%) percent of the amount of the supply item will become
payable at the time of delivery of steel ‘pipe pile to the site.

The remaining fifty (50%) percent of the payment will be made at
the time of completion of installation works,

Measurement for payment for installation of steel pipe pile
shall be the number of each length of steel pipe pile installed.

Payment for installation of steel pipe pile will be made under
Pay Item 2202, Pay ltem 2204 and Pay Item 2206 of the Bill of
Quantities, and shall the storage, handling, Installation of
steel pipe pile, all kinds of treatment and arrangement
including field painting, welding accessorles, cutting of pile
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if necessary, field testings including X-ray test and field
water pressure test and any other works related.

Payment will be made at the time of completion of installation

works.,

{5}

(6)

(7

(8)

(9

(10}

(11)

Measurement.for péyment for supply and installation of
reinforced concrete pile shall be the number of cach length of
reinforced concrete pile supplied and installed.

No measurvement for payment shall be made for the pile which is
damaged and/or not accepted for use, for any reasons, by the
Engineer during manufacturing, storage andfor installation.

Payment for supply and installation of reinforced concrete pile
will be made under Pay Item 2207 and Pay Item 2208 of the Bill
of Quantities, and shall cover manufacturing, transportation,
storing, handling, driving, treatment of pile top and any other
works related., Payment will be made after completion of
installation works of each pile,

Heasurement for payment for concrete of the Intake Bridge
inciuding reinforced concrete of footings of the Bridge,
reinforced concrete of retaining walls, reinforced concrete of
anchor blocks, slab concrete of the Bridge and levelling
concrete shall be the volume in cubic meters of concrete placed,
and shall include the supply of all necessary materials
including cement, aggregates and sand, and for all measures
necessary for batching of materials, mixing, transporting,
preparation prior to placing, compacting, protecting, curing,
temperature control, supply and transport of test cylinders and
any other works related,

Payment for concrete of footing of the Bridge, retaining wall
and anchor blocks will be made under Pay Ttem 2209 of the Bill
of Quantities, The expenses for joiut filler between footing
and retaining wall shall be included in the rate of this Pay
Item.

Payment for levelling concrete will be made under Pay Item 2212
of the Bill of Quantities,

Payment for slab concrete including shear key concrete of the
Bridge will be wmade under Pay Item 2219 of the Bill of
Quantities.

Measurement for payment for formwork shall be the area shown in
the Drawings, measured In square meters, of concrete surfaces
formed, and shall include the supply of all materials and for
all measures necessary for preparation, transportation, placing,
supporting scaffolding, removing and any other works related.

Ho measurement for payment shall be made for formwork for
levelling concrete,
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(12)

(13)

(14)

(13)

(16)

(17

(19)

Payment for formwerks in this Section will be made under the
following Items of the Bill of Quantities:

~ Pay Iten 2210 will cover formworks to concrete Pay Ttem
2209.

-~ Pay Item 2220 will cover foruworks to concrete Pay Item
2219. '

Measurement for payment of reinforcing bar shall be the weight
of reinforcing bars placed in the concrete in metric ton as
conputed from the approved detailed bar bending schedule, using
theoretical unit welghts, and shall include supply and placing
of reinforcing bars, tie wire, metal and concrete supports
spacers aund other fixing devices, splice coupling or welding,
and other works related.

Payment for reinforcing bars in this Section will be made under
the following ltenms of the Bill of Quantities:

- Pay Item 2211 will cover reinforcing bars for footings
of the Bridge, Retaining ¥alls and Anchor Rlocks.

~ Pay lten 2221 will cover reinforcing bars for slab of
the Bridge. : :

Measurenent [or payment for supply of prestressed concrete
girder for the Intake Bridge shall be the number of each type of
the bridge givder supplied.

Payment for supply of prestressed concrete girder for the Intake
Bridge will be made under Pay ltems 2213 and 2214 of the Bill of
Quantities, and shall cover design, manufacturing, testing,
transportation and any other works related.

Fifty {(50%) percent of the amount of the supply item will becone
payable at the time of delivery of prestressed concrete girder
to the Site.

The rewainiung fifty (50%) percent of the payment will be made at
the time of completion of installation works.

Measurerent for paynent for installation of prestressed concrete
girvder for the Intake Bridge shall be the number of the bridge
girder installed.

Payment for installation of prestressed concrete girder for the
Intake Bridge will be made under Pay Item 2215 of the Bill of
Quantitics, and shall cover all kKinds of necessary works te
corplete the installation works of the bridge girder, unless
otherwise the works arve separately ftenized.

Heasurement for paycent for supply and installation of neoprene

bearing pad with bearing anchors shall be the area, weasured in
square rneters of the bearing pad supplied and installed.
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(20)

(21)

22)

(23)

{24)

(25)

(26)

(27)

(28)

Payment for supply and installation of neoprene bearing pad with
bearing anchors will be made under Pay Ttem 2216 of the Bill of
Quantities, and shall cover the supply of the bearing pad,
bearing anchor bars, material of non-shrinking mortar and any
other materials related and also cover the installation works of
the bearing pad and bearing anchors including drilling block-out
for anchors and non-shrinking mortar grouting for fixing of the
anchors and any other works related.

Payment will be made after completion of installation works of
cach bridge bearing.

Measurement for payment for supply and installation of lateral
tie bar shall be the number of place where each length of the
tie bar is supplied and installed.

Payment for supply amnd installation of lateral tie bar will be
made under Pay ltems 2217 and 2218 of the Bill of Quantities,
and shall cover the supply of the bars, bearing plates, washers,
locknuts and any other materials related, and also cover the
installation of the tie bar with bearing plates, washers and
locknuts and cement grouting works for the holes of the tie bar,
and any other works related.

Measurement for payment for supply and installation of expansion
joint of the bridge shall be the number of the place where the
expansion jeoint is supplied and installed.

Payment for supply and installation of expansion joint of the
bridge will be made under Pay Item 2222 of the Bill of
Quantities, and shall cover the supply of joint seal material
aud any other materials required and also cover the tnstallation
works of joint seal material including cutting of concrete,
tippings, mortar filling and any other works related.

Measurement for payment for supply and installation of handrail
for bridge shall be the welght in kilogram of handrail
installed.

Payment for handrail will be made vnder Pay Item 2223 of the
Bill of Quantities.

Measurement for payment for supply and installation of drainage
installation shall be the number of dralmage installation
supplied and installed.

Payment for supply and installation of drainage installation
will be made under Pay Item 2224 of the Bill of Quantities.
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(29) Measurement for payment for supply of steel pipe, 1,350 mm in
diameter and 11.9 mm in thickness of wall, shall be the length
neasured in meters of the steel pipe supplied as computed from
the length of centeriine of the aligement of pipeline including
the lengths of straight pipes, deformed pipes, bend pipes, and
joints, etc., but excluding the length of tee pipe for manhole.

(30) Payment for supply of steel pipe, 1,350 mm in diawseter and 11.9
mm in thickness of wall will be made under Pay ltem 2225 of the
Bill of Quantities, and shall cover the manufacturing of pipe,
blasting and shop coatings, all kinds of required shop testings,
transportation and any other works related.

Fifty (50%) percent of the amount of the supply item will become
payable at the time of delivery of steel pipe te the Site.

The remaining fifty (50%) percent of the paynent will be made at
the time of completion of installation works.

{31) Measurement for payment for supply of tee pipe with manhole
shall be the number of tee pipe with manhole supplied,

{32) Payment for supply of tee pipe with manhole will be made under
Pay Items 2226 and 2227 of the Bill of Quantities, and shail
cover the manufacturing, blasting and ceating, testing
transportation and any other works related.

Fifty (50%) percent of the amount of the supply item will become
payable at the time of delivery of tee pipe to the Site.

The remaining fifty (50%) percent of the payment will be made at
the time of completion of ianstallation works,

(33) Measurement for payment for installation of steel pipe, 1,350 mm
in diameter and 11.9 mm in thickness of wall, shall be the
length in meters of steel pipeline installed, as computed from
the length of centerline of the alignment of pipeline including
the lengths for straight pipes, deformed pipes, bend pipes and
the tee pipes with manhole, joints, etc. No separate
measurement for payment for installation of the steel pipe with
manhole shall be nmade, :

{34) Payment for installation of steel pipe, 1,350 mm in diameter and
11.9 mn in thickness of wall, will be made under Pay Item 2228
of the Bill of Quantities, and shall cover the storage,
handling, installation, field welding and ceatings, and any
other works related.

(35) Measurement for payment for supply and installation of saddle
support shall be the number of saddle support installed.

48



(36) Payment for supply and installation of saddle support will be
wade under Pay Item 2229 of the Bill of Quantities. The payrment
shall cover the supply of steel made suppoert, ncoprene pad,
movable bearing, belts and nuts, non-shrinking mortar, and any
other materials related, and also cover all kiads of
installation works including the shop and field coatings.

{37) Measurement for paywment for supply and installation of ring
support shall be the number of ring support installed, '

(18) Payment for supply and dastallation of rieng support will be wmade
uvnder Pay Item 2230 of the Bill of Quantities. The payment
shall cover the supply of steel-made support, fixed bearing,
bolts and nuts, non-shrinking mortar and any other material
related, and also cover all kinds of installation works
including the shop and field coatings.

{39} Measurement for payrment for supply of high speed air valve ¢ 150
mm shall be the number of air valve supplied.

(40) Payment for supply of high speed air valve #150 mm will be made
under Pay ftem 2231 of the Bill of Quantities.

Fifty (50%) percent of the amount of the supply item will become
payable at the time of delivery of the air valve to the Site,

The remaining fifty (50%) percent of the payment will be made at
the time of completion of installation werks.

(41) Mcasurement for payment for installation of high speed air valve
#150 mr shall be the number of air valve installed,

(42) Payment for installation of high speed air valve 4150 mm will be
made under Pay Item 2232 of the Bill of Quantities.

(43) Measurement for payment for supply of Dresser type coupling of
stecl pipe ¢1,350 om shall be the number of coupling supplied.

{44) Payment for supply of Dresser type coupling of steel pipe 41,350
mm will be made under Pay Item 2233 of the Bill of (Quantities,

Fifty (50%Z) percent of the awount of the supply item will become
payable at the tilme of delivery of the coupling te the Site.

The remaining fifty (50%) percent of the payment will be wmade at
the time of completion of imstallation works.

(45) Measurement for payment for installation of Dresser type
coupling shall be the number of coupling installed.

(46) Payment for installation of Dresser type coupling will be made
under Pay Ttem 2234 of the Bill of Quantities.
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(47)

(48)

(43)

{(50)

Measurement for payment for supply and installation of the cable
box shall be the weight in kilogram of metal of cable box
installed, and shall include the provision of anchor bolts
connectors and any other materials and measures necessary to
complete the supply and installation of the cable box. .

Payment for supply and installation of the cable box wiil be
made under Pay Item 2235 of the Bill of Quantities. o

Measurement for payment for supply and installation of lighting
post shall be the number of lighting post supplied and
installed,

Payment for supply and installation of lighting post will be
made under Pay 1tem 2236 of the Bill of Quantities., The payment
shall cover the supply of steel post, fixing anchors and metals,
lamp, electric wires & pipe duct and any other materials
related, and also cover fixing and installation of post,
painting, wiring and any other kinds of installation works.,
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2301,

SECTION 2300. INTAKE YARD

FARTRWORKS

(1)

()

(3)

(4)

(5)

(6)

(7}

2302,

Excavation works of the Intaske Yard shall be made in accoxdance
with the Drawings and Division 2 of the General Specifications.
The manner and method of the excavation works under water shall

'be subject to the approval of the Engineer.

Stripping works shall be executed for the area on which
embankment and rip-rap mound works for the Intake Yard will be
executed. The limitation of the area to be stripped under water
level of the reservoir shall be instructed by the Engineer.

All rubbish, vegetat1on together with its voots and soil with
organic matters shall be thoroughly removed. Stripped material
shall not be vused for embankment, and shall not be spoiled into
the reservoir. Soil areca shall be proposed by the Coatractor
for the Enginecer's approval.

Common excavation shall be executed at the foundation of
pipeline and other places in accordance with the instruction of
the Engineer. Backfill shall be made by selected ganular
material which is subject to the Engineexr's approval.

The Contractor will be allowed to carry out excavation vworks for
foundation of the air chamber andfor pipe installations after
completion of embankment of the Intake Yard. Such excavation as
well as backfilling shall not be subject for the payment,

Earth material for embankment of the Intake Yard shall be the
selected granular material free of organic matter. The
Contractor shall propose the borrow area and borrow material to
the Bngineer for his approval,

Embankment works for the Intake Yard shall be mostly cowmpleted
within nine (9) months after commencement of the Works.

Hand tamping compactions shall be required at foundation and
surroundings. of the anchor concrete of pipeline as well as the
structures of air chamber and pipes. ¥ach layer shall not
exceed 200 mm in thickness for such hand tawping compaction.

RIPRAP

The works of riprap mound and riprap revetment shall be made in
accordance with Section 2200, especially (1), (3) & (4) of
Clause 2202 of the General Specifications except for the
thickness and configuration requirements, which are indicated on
the Contract Drawing No. MD2301, The Contractor shall propose
to the Engineer for approval the manner and nethod of riprap
works in the reservoiy as well as the quarry of the rocks,
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2303.  SODDING

Bérmudé grass or'éppfoved equal shall be used for sodding.
Watering to grass during two wonths after sodding shall be the
obligation of the Contractor, :

2304, BITUMEN SEAL COAT PAVEMENT -

Section 2300 of the General Specifications shall apply to the
works of bitumen seal coat pavement at the Intake Yard. 40cm of
compacted subbase shall be prepared prior to prime coating. Aund
the bltuwun seal coating of the voad shall be as follows:

Crushed rock sub-base : 15 cm of crushed rock :

Prime coating 1.5 liter/sq.m- :

First layev ceating 0.5 liter/sq.m of coating
with 20 kg/sq.u of crushed

. , rock,

Second layer coating : 0.5 11ter/sq m of coating

with 10 kgfsq.un of
‘ . crushed rock.

Wearing coating : 0.5 liter/sq.m of coating
with 5 kg/sq.m of coarse
sand,

“ b

2305, GUARDRAIL

Guardrail to be installied at the Intake Yard shall comply with
the standard of the Department of Highways, Thailand. =~ .

2306. REINFORCED CONCRETE PILE FOR AIR CHAMBER

(1) Boring logs and geological profiles shown in Contract Drawings
are only for reference,

The Ccntrabtot has no right to clain whatsoéver_fot.gﬁe__'
differences between the geological profiles shown on the
Drawings and the actual geological conditions at the site.

(2) Specifications deséribed'in'(B) of Clause 2201 6f:fhe Particular
Specifications shall be applied for supply and installation of
reinforced concrete pile for foundation of Afir Chanmber,

(3) The Contractov shall submit to the Engineer for his approval the
check calculations for the number, length and allocation of the
piles or the Contractor's new proposal on.these in accordance
with the nunber, weight, and configuration of his proposed air
chamber,
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2307 CGNCRETE WORKS FOR AIR CHAMBER

{1 The Coatractor shall submit to the Engineer for his approval the
-chéck caltulations for size, thickness and amount of required
reinfbtcing-hars;.etc..of-teinfotced concrete or the. :
Contractor's new proposal on these including the- Shop Drawings

and calculations in accordance with. the number, weight, and
configuration of his prOposed atr chamber,

(2) The concrete works including formworks and re1nf0r01ng bar
arrangement for the Air Chamber shall comply with requirements
of the Drawings and Division 3 of the General Specifications.
The class of concrete shall.be as follows:

Leveling Concrete @ H-concrete

Reinforced Concrete @ D-concrete
Base Concrete ; D-concrete

Cinder Concrete : G~-concrete

2308. HNANDRAIL & MISCELLANEOUS METAL WORKS -

(1) Handrails aud other:miscellancous metal works shall be executed
in acco¥dance with .the Drawings and Division 6 of the General
Specifications.

(2} Metal works spetified and reiated to the air chamber includiag
- cat-walks and drain pipes shall be the scope of supply and
installat1on works of the air chambérs,

2309. MEASUREMENT AND PAYMENT

(1) HMeasurement for payrent for stripping of the Intake Yard
foundation shall be the area of material stripped, calculated in
square meters, The area stripped shall be calculated by the
projection of: the boundaries of the stripped surfaces onto the
plane parallel to the average slope of these surfaces.,

(2) Payment for stripping of the Intake Yard foundation will be wade
under Pay I1tem 2301 of the Bill of Quantities.

3 Measurement for payment for common excavation shall be made in
- the same manner as specified in {1) of Clause 2105 of the
Particular Speeificattons._

{4) Payment for common excavatiou shall be made under Pay Iten 2302

of the Bill of Quantities, and shall cover excavation, disposal
of excavated matérial, and any other works related.
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(5)

(6)

(7)

(8)

Measurement for payment for fill and backfill shall be the

-volure of compacted fill and bakefill placed and measured in

cubic meters. Measuremént shall be made between the original
ground surface as determined by surveys in the field or in case
of backfill in excavation the foundation lines upon. completion
of excavation and the lines upon completion of fill and .
backfill. - Allowance for the volume arising from the stripping .
works shall not be considered nor included in the calculation of
fill and backfill measurement. Volumes shall be computed by the
average-end-area method with cross sections taken every 5 meters
or at such intervals as directed by the Engineer.

No allowance shall be made in measurement for payment for fill
and backfill fer any settlement of the structure foundations,
for internal settlement of the fill or backfill during the
construction, or any fill and backfill which is eroded, removed
or wasted during construction. All these losses shall be
refilled at the Contractor's own expense and it shall not be
neasured for payment,

Payment for fill and backfill wil) be made under Pay ITtem 2303
of the Bill of Quantities.

Measurenent for payment for embankment of the yard shall be the
volume of compacted embankment placed and measured -in cubic
meters. Measurement shall be made between the origlral ground:
surface as determined by surveys in the field or in case o6f
erbankment in excavation the foundation lines upon completion of
excavation and the lines upon completion of the embankment,
Volumes shall be computed by the average-end-area method with
cross—-sections taken every 5 meters or at such intervals as
directed by the Engineer.

lo allowance shall be made in measurement for payment _for
embankment for any settlement of the structure foundations, for

~internal settlement of the embankment during the construction,

or any embankment which is eroded, removed or wasted during
construction, All these losses shall be refilled at the.
Contractor's own expense and it shall not be measured for
payment.

Payment for embankment of the yard will be made under Pay ltem
2304 of the Bill of Quantities, and shall cover all kinds of
necessary expenses for development of borrow area including the
compensation for land and erops, excavation of borrow material,
hauling, transportation, spreading, compaction, watering,
obtaining and transporting test samples, and ‘any other works
related.
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(9)

{10)

(11)
(12)

an

(14)

(15)

(16}

(17)

Measurement for payment for viprap mound and riprap revetwment
shall be the volume of riprap placed, measuved in cubic meters.
Measurement shall be made between the lines upon completion of
riprap and either the original gvound surface as determined by
surveys in the field or the foundation lines upon completion of
excavation or stripping or embankment as the case may be.
Volume shall} be computed by the average-end-area method with
cross—sections taken at every 10 meters or at such intervals as
directed by the Engineer.

No allowance shall be madé in measurement for paynent for the
subsided riprap into the ground or into the embanknent due to
settlement.

Payment for riprap mound will be made under Pay Item 2305 of the
Bill of Quantities, and paywent for riprap revetment will be
made under Pay Item 2306 of the Bill of Quantities. Payment for
riprap shall cover all kinds of necessary expenses for
development of quarry, transportation, dumping, finishing, and
any other works related.

Measurement for payment for sodding shall be the area, measured
in square meters,; of sodding placed,

Paymeht for sodding witl be made under Pay Item 2307 of the Bill
of Quantities,

Measurement for payment for bitumen seal coat pavement shall be
the area in square meters of bitumen seal coat pavement placed,
and compacted to the neat lines, and shall include excavation
for sub-base foundation, if necessary, compacted sand or
laterite filling for sub-base, crushed rock sub-base, layers of
base course and bitumen seal coatings, wearing coatings and any
other works related,

Payment for bitumen seal coat pavément will be made under Pay
Ttem 2308 of the Bill of Quantities.,

Measurement for payﬁent for guardrail shall be the lengih of
guardrail installed, measured Iin meters, and shall include
supply and installation of guardrail and its accessories.

Payment for guardrail will be wmade under Pay ltem 2309 of the
B111 of Quantities.

Measuremnent for'ﬁayment for supply and installation of
reinforced concrete pile for air chamber foundation shall be
nade in the same manner as specified in (5) of Item 2213 of the
Particular Specifications,
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{18)

(19)

(20}

(21}

(22)

(23)

(24)

(25)

(26)

(27)

{28)

(29)

Payment for supply and installation of reinforced concrete pile
for foundation of the air chamber will be made under Pay Item
2310 of the Bill of Quantities, aund shall cover manufacturing,
transportation, storing, handling, driviug, treatment of pile
top and any other works reliated.

Payment will be made after completion of imstallation works of
each pile.

Specifications described ia (7) of Clause 2213 of the Particular
Specifications shall apply to the measurement for paywent for
concrete of the Intake Yard including reinforced concrete, base
concrete, ciuder céoncrete and levelling concrete for the air

chamber,

Payment for levellihg concrete of air chawber will be nmade under
Pay 1tem 2311 of the Bill of Quantities.

Paycent f[or reinforced concrele of air chamber will be made
under Pay Item 2312 of the Bill of Quantities,

Payment for base concrete of afr chamber will be made under Pay
Item 2313 of the Bill of Quantities, and shall cover concrete
works, foriwork, reinforcing bar arrangement, cwmbedded steel and
any other works related. .

Payment of cinder concrete of air chamber will be wade under Pay
Item 2314 of the Bill eof Quantities,

Specifications described in (11) of Clause 2213 of the
Particular Specitications shall apply to measurement for payment
for formwork to concrete at the air chamber.

Payment for formwork to concrete at the air chamber will be made
under Pay ltem 2315 of the Bill of Quaniities.

Specifications described in (13) of Clause 2213 o6f the
Particular Specifications shall apply te measurement for paymeant

for reinforcing bar at the air chamber.

Payment for reinforcing bar at the atr chanber will be made
under Pay ftem 2316 of the Bill of Quantities.

Measurement for payment for handrail shall be the weight in
kilograms of handrail installed.

Payment for supply and installation of handrail will be pade
under Pay Item 2317 of the 8ill of Quantities,
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(30

(3D

Specifications described in (25) of Clause 2105 of the
Particular Specifications shall apply to measurement for payment
for miscellaneous wetal works at the air chamber.

No measurement for paymeant shall be made either for any embedded
metals which are required for installation of chambers and
appurtenant facilities, nor for metal works being specified in
the scope of supply and installation of the chambers,

Payment for miscellaneous metal at the air chamber ﬁill be made
under Pay Ttem 2318 of the Bill of Quantities,
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SECTION 2400, PUMPING PLANTS

2401. SCOPE OF WORKS -

(1) The Contract includes the design, manufacture, supply, shop.
testing, packing and protection for shipment, insurance,
delivery to Site, complete erectien, Site testing, commissioning
and putting into reliable and efficient commercial service,
painting and Einishing off in full working order of .the plant
described and defined herein. .

(2) The equipment involved in this Section shall comprise the
following:
a. Main pump: 6 units including one unit of staudby
b. Main motor: 6 units including one unit of standby

c. Butterfly valve: 12 units of manual operating and 6
vnits of eleciric motor operating

d. Check valve: 6 units of non-slam type swing check
e. Crane: 1 unit of overhead travelling type
f. Drainage pump: 2 units including one unit of standby

g. Air chamber facilities: I unit ¢omprising 3 chambers and
necessary accessories

h. Intake gate: 10 units of sluice steel gate with screen
i. PFipe: Suction and delivery pipes

j. Catwalk: For inspection passage

2402, GENERAL ARRANGEMFNT

(1) General

The Contractor shall be responsible for the desfgn of the
complete electric motor driven punping units, and shall guarantee tle
complete units to be free from harmful,torsional or other vibration
stresses throughout the entire operating range of speed and loads.
The torsfonal mass elastic system of each complete pumping unit
Including the pump, the electric motor, all shafting and ceuplings,
and appurtenances shall be analyzed by the Contractor to determine if
blade frequency excited torsional resonances occur within the
operating speed range, and that all shafting is free from critical
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vibrations. - A report covering the results of this analysis shall be
submitted to and approved by the Enginecer prior to manufacture of the
unit. - '

{(2) Naneplates

Thete shall be a metal nameplate on each pump with’ ‘the serial
number, Size, type or model, design head, capacity and speed stamped
into” the plate. ~ There 'shall .also be an arrow indicating the
direction of forward rotation,
(3) Shop Painting

The pumps, couplings and bed plates shall have a shop coat of
primer in accordance with the General Specification titled "Painting
of Division 9.
{4) Anchor Bolts

The Contractor shall furnish all anchor bolts and other
necessary bolts and nuts for the complete pump installation.

2403, MATERTALS AND WORKMANSHIP

{1) General

All materials ‘shall be of the highest grade, free from defects
and imperfecétions, of recent manvfacture and unused, and of the
classification and grades designated., Material not specifically
desc¢ribed shall conform to the manufacturer's standard for the .
applicable part in the service intended. 1If the Contractor desires
for any reason to deviate from. the predescribed standards, the
Contractor -shall submit a statement of the exact nature of the
deviation, and shall submit for the approval of the Engineer complete
specifications for the materials which the Contractor proposes to
use, All materials, supplies, and articles, not manufactured by the
Contractor, shall be .the preducts of  recognized reputable
manufacturers. The product of firms other than those specified
herein will be accepted when it is proved to the satisfaction of the
Engineer that they are equal in strength, durability, usefulness, ang
convenience for the purpose intended, : . ‘

“The Contractor shall furnish to the Engincer for his approval
the names of the manufacturers of all machiuery and other equipment
which the Contractor contemplates incorporating in the work, together
with performance capacities and other relevant information pertaining
to the equipment. Samples of materials shall be submitted for
approval when so directed. Equipment, materials, and articles
lnstallied or used without such approval shall be at the risk of
subsequent rejection.

59



Workeanship shall be of the highest grade and in accordance with
the best redern standavd practice.

(2) WYorking Stresses

Liberal factors of safety shall be used throughout the desiga,
and especizlly in the design of all parts subject to alternating
styesses or shock., For pumps, the maxirmum unit siress due to maximum
operating conditions shall not exceed the values given in the
following table, with the exception of the pump shaft in which the
combined torsional and axial stress shall not exceed seven (7)
percent of the ultimate teunsile strength of the material.

TABLE OF UNIT STRESSES

Maxirum Units Stress in Kilograms per Square Centireter

Stress in Tension Stress ian Conpressien
Cast Tvon ...... 15¢ 750
Plate Steel .... 00 900

(3) ‘Tests of Materials

All paterials, supplies, and parts and assemblies thereof
entering inte the works to be done under these Specifications shall
be tested unless othervise directed in conformity with the referenced
Specifications and according to the best modern approved wethod for
the particular type and class of work. In case the Contractor
desires to use stock paterial not canufactured specially for the work
covered by these Specifications, he shall submit evidence
satisfactory to the Enginecer that such raterial conforms to the
requivements of these Specifications, in which case detailed tests on
these raterials may be waived,

Unless waived in writing by the Engineer, all tests or trials
shall be made in the presence of a duly authorized representative of
the Engineer. When the presence of such a . representative is so
waived, certified copies in triplicate of the tests made, and of the
tesults thereof, shall be furnished to the Engineer by the Contractor
as soon as possible after the tests are made. The results of these
tests shall be ir such form as to provide reans of deternining
compliance with the applicable specifications for the material
tested.

Test specicens and sarples for analysis shall be plainly matked
to indicate the ratevials they represent and, {f required, they shall

be properly boxed and prepared for shiprent.

All costs of all tests and trials, except the pay and expense of
the authorized vepresentative, shall be borned by the Contractor
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and shall be included in the Contract price.

_For other materials used in the construction of the pump, the
maximum stresses in tension or compression due to the riost severe
operating conditions shall not exceed one-third of the yield point or
onc—fifth of the uwltimate strxength of the material, whichever is
lesser. The maximum vinit working stresses in shear shall pot exceed
150 kg per squre centimeter in cast iron, nor more than 60 percent of
the allowable stresses in tension for other materials,

(4) 1Iron Castings

Iron castings shall ¢onform to the requirements of JIS € 5501 or
ASTM A48. "Gray Iron Castings'. Class shall be as specified under
the paragraph applicable to the part. Where no class is specified
the castiugs shall be not less than class ¥C 15 or 25A.

(5) Steel Forgings

Steel forgings shall have physical properties at least equal to
those required by ASTM AG66, "Steel Yorgings, Carbon and Alloy, for
General Industrial Use", Glass E.

(6) Steel Flates and Bolts

Steel plates shall conform to ASTM A285 "Pressure Vessel Plates,
Carbon Steel, Low and Intermediate Tensile Strength', Grade B, or
ASTM A283 "Low and Intermediate Tensile Strength Carbon Steel Plates,
Shapes, and Bars", Grade B or C.

Stecl bolts shall conform to ASTM A307 "Carbon Steel Externally
and Internally Threaded Standaxd Fasteners",

{(?) Bronze Bolts and Nuts

Bronze for bolts and nuts shall conform to the requirements of
JIS H 3250 or ASIM B2l "Maval Brass Rod, Bar, and Shapes".

(8) Bolts, Nuts, Studs, and Fittings

The slzes and threads of all valves, pipe and fittings, conduit
and fittings, and coonecting cquipment, shall be in accordance with
Mvision 7, '"Mechanical Work', and 8, "Electric Facilities" of the
Ceneral Specifications. All bolt heads and all nuts shali be
hexagonal.
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2404,  SHOP TESTS

Prior to shipment all pumps shall be tested at the manufactuer's
plant to deronstrate conplete compliance with these Specifications.
The tests shall be in full compliance with the applicable provisions
of the J18 B 8301 and B 8302 and as herein noted.

All tests shall be conducted ovr witnessed by and the test
results certified by an internationally accepted testing
organization. The results so certified shall be submitted in
triplicate to the Engineer for approval. No shiprment shall be made
until such approval has been obtained.

2405,  IXSTALLATION

The Contvactor shall iunstall all equiprent furnished under this
Contract, including for the forning and placing of the concrete
foundations. All handling and placing of the equiprment including
leveling and alignrent shall be perforved by the Contractor.

The Contractor shall provide the Shop Drawings for base concrete
and its reinforcing bar details for the Engineer'’s approval, The
anchor bolts in suitable pipe slescves will be installed at the tige
the concrete btases ave poured. The Ceantractor shall furnish
drawvings, instructions, rigid tesplates, and supervision Ffor
installing the anchor bolts and sleeves.

After the Contractor has properly leveled and aligned the
equiprent, the equiprent shall be grouted. After the grout has
adequately set, the shims shall be removed and the shin pockets will
be gycuted by the Contractor,

2406,  SITE TESTS

As scon as convenient after the equipcent is inmstalled, it shall
be field tested te determine that the units have been properly
installed, to verify shop tests (as mentioned in Clause 2404 above),
and te dercanstrate that the complete units will eperate continuously
without over-heating and that the drives are not cverleaded., The
flowzeter installed and calibrated will be used to ceasure the flow.

Readings of all essectial data shall be taken and recorded at 15
ninute ifntervals. All instruneats required for the readings shall be
turnished by the Centractor at oo additicnal cost. Readings required
inciude, dut are unot linited te, voltage, acperage, RFM, suction acd
discharge pressutre, flow and vibration., ¥Full details of tests will
be deternined by conditices existing in the field at tize of test.



2407,

DESIGR REQUIREMERT OF PUMPIRG

(1) General and Hydraulic Conditions

a. The pumping faéilities to be installed in the intake tower

shall be of six (6) units of vertical shaft double suction,
centrifugal type pump and induction type, squirrel cage
motor including one unit of staundby, :

The Contractor shall design appropriate pumping facilities
taking into consideration all water conveyance systems in
this Contract, operation manner, hydraulic conditions,
water demand, stability of the facilities and operation and
maintenance.

Hydraulic conditions of the system are summarized as
follows: :

i. Specified water level at suction pool of intake tower

~ ilgh water level: MS5SL 54,100 m
- Low water level: MSL 42.000 m

ii. Specified water level at head tank (delivery pool)
~ €ontrol high water level: MSL 102.850 o

- Control mean water level: MS)L 101.200 m
- Control low water level: M5L 99.550 m

iif. Maximum dynamic water head at the beginning peint of

aqueduct pipeline: MSL App. 116.900 m
iv. Design discharge at full developiment: 2.62 cu.m/secc
v, Coefficient of WilliamHazen formula: 120 (c)
vi. Delivery steel pipeline from the beginning of aqueduct

to head tank: Length ef 7,450 m, diameter of 1,350 mm,
thickness of 11.9 mmw as shown on Drawing

(2) Operation Manner and Design for Main Pump

a.

The operation manner and intensity of the pumps will be
made based on water demand of respective consumer with
ranging from one unit at initial stage to five wunits at
full development year in 2000,
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The pumps shall be autematically operated in accordance
vith delivery water level set forth at the head tank in
which setting water levels of ON aund OFF for the pumps are
MSL 100.300 m to MSL 99.350 m and MSL 1062.350 m to MSL
102,100 n respectively, and shall be operated in order to
meet water demand of consuner.

Discharge control shall be made by varying number of pump
units without valves and speed control system.

The main pumps shall satisfy the follow1ng duty
requirements:

Suction bore: Kot less than 500 ow

- Pump speed: 1,000 to 1,500 rpm. 50 Hz

- Motor service factoy: 10 percent at maximum pump
power output

- Duty point: Lischarge: 31.5 cu.m/wmin.
Tatal head: 79
Min., efficiency at the point: 80%

-~ Design point: Discharge: 40 cu.m/min,
Total head: 70 m
Min, efficiency at the point: 85%

~ Run-out point: Discharge: 54 cu.m/min.
Total head: 48 nm
Min. efficiency at the point: 75%

In addition, pumps shall have a continuously ris:ng
head-capacity performance curve between run-out p01nt
and shut-off,

The Contractor shall propose pumping facility's
specifications, such as total lifting head, moter cutput,
number of poles and so forth, in accordance with above
mentioned conditions without any ‘cavitations and overload
for motor.

The Contractor shall make delafted water hammer analysis
and shail submit the results with flow chart of
computation, output of computation case and necessary data,
becavse the water pipeline (delivery pipe of the punps)
from Dok Krail Intake Tower to Head Tank (delivery pool) has
about 7.5 km length with vertical fluctuation in its
profiles.
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Special attention shall be paid to air chamber design as
follows:

- The hydraulic gradient of down surge case on the water
pipeline shall be kept highevr than center lipne of the
pipe at any point.

~ The Contractor shall consider the conditions of up and
doun surge pressure of the watev pipeline for the airx
chamber designing.

- HNumber of air chamber shall be 3 units with equal
volume allocation based on the required capacity of air
chamber.

~ HWater to air chamber shall be inflowed through orifice
plate,

- Control method of water level in air chauwber shall be
made using air conpressor system autonatically.

2408,  MAIN PUMP

(1)

(2}

General

a.

Six (6) units of main pumps and wmain motors shall be
installed in the first floov and the fourth floor of the
intake tower respectively. The pumps and wotors shall be
comnected with intermediate shafts.

b, Intermediate bearings shall be installed in the second and
third floor.

c. Normal operation shall be by five (5) pumps in pavalleling.
However, in the initial period after completion of works,
one or two units of pumps shall be able te operate without
cavitation.

d. The type of main pump shall be of vertical shaft, double
suction centrifugal pump.

Structures

e

Casing

The pump casing shall be of highest gquality spheroidal
graphite cast iron with adequate strength, rigidity and
thickness to meet all test requirements and operating
conditfious for the service life of the pumps,
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The casing shall be vertically split on the centerline of
the shaft with sucticns and discharge connections cast
integrally in the side half to permit removal of the
compléte rotating e¢lement by removal of the side half

.casting, the bearing caps, and coupling bolts.

The faces shall be accurately machined and doweled for
tight and accurate fit, The bearing brackets shall be cast
separately and bolted to the side half of the casing. The
suction and discharge flanges shall conform to Flaage JIS B
2212. Bolt holes shall match the flanges specified under
General Specifications.

Fitted bolts and parting screws with counter-board mating
faces shall be provided at the joint in the casing and the
cover half shall be provided with lifting lugs or eyebolts.
A davit shall be provided to lift and swing the cover half
out of the way so that the rotating element can be
inspecled or rewoved. :

The water passages shall be designed to give the highest
possible hydraulic efficiency.

The drain shall be fitted with a gate valve and the vent
with a gate valve followed by a priming sight glass. Both
the exterior and the interior surfaces shall be finished
smooth. No plugging, welding, or on the repairs to casting
will be permitted. The casings shall be of spheroidal
graphite iron casting in accordance with JIS G 5502 FCR4S
or equivalent.

Impaller

The impeller shall be of the enclosed double suction type,
of one-piece construction, finished smooth. The impeller
shall be tightly wounted on the pump shaft with a key so
that it will not become loose due to rotation either in the
forward or in the reverse direction. The key shall extend
beyoud both ends of the impeller to lock the shaft sleeves
in place. :

The pump impeller materials shall be of stainless steel
castings conforming to JIS G 5121 or equivalent, The
impeller shall be of enclosed type and statically and
dynamically balanced prior to assembly,

Wearing Rings

. I
Removable wearing rings shall be provided on both the punp
casing and the impeller, All wearing rings shall be lecked
in place against rotation in either direction. Impeller
wearing rings shall conform to stainless stcel JIS G 4304,
4305, SUS304 or equivalent, casing wearing rings shall
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conforn tb_bronze casting JIS H 5111 BC 6 or equivalent.

‘Shaft and Sleeves

The pump shafts shall be of carbon steel JIS G 4051 § 35C

‘or equivalent, ground and polished over the entire length.

Shafts shall be of ample size and rigidity to insure low

working stresses under all conditions of operation.

The shaft shall be protected from wear and corrosion by
removable sleeves. ‘The sleeves shall extend from the
impeller to-the outside of the stuffing boxes, shall be
keyed to the shaft and held in palce with external shaflt
nuts. Sleeves shall be of stainless steel JIS G 4304,
4305, SUS 304 or equivalent. Sleeves shall fit tight
against the impeller hubs, or a positve means of preventing
leakage between the sleeves and impeller shall be provided.

The complete rotating assembly of ecach pump shall be
statically and dynamically balanced in the manufacturer's
works and shall operate free fyom vibration after
installation at site, under all operating conditions,

Bearings and Housings

The pump bearings shall be of heavy-duty ball or plane
type.

Lubrication shall be by oll or grease and shall be
manufactured withstanding threst loads.

Temperature detectors shall be provided by the pump
ranufacturer. Bearing température detectors shall be
provided on each bearing and designed for remote
indication, Bearing detectors, type and resistance, shall
be coordinated with the electrical Specifications hereof.
The inboard and outboard bearings shall be preferably the
same $ize and type. The radial bearing shall be free to
move lonpitudinally. Removable bearing housings with
suitable seals shall be holted to the bearing brackets.
Bearing housing and brackets shall have a tapped drain.
Bearing shall have a "rating life'" of at least 40,000
hours, '

Intermediate shaft and coupling
The shaft connecting pump and motor shall be three pleces
connected by universal joints andfor form flex coupling and

supported by an Intermediate bearing. The shaft material
shall be of carbon steel,
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Stuffing boxes-

Stuffing boxes shall be large and deep and shall be
provided with at -least six rings of square packing and a
lantern ring. Packing glands shall be bronze conforming to
bronze casting JIS H 5111, BC 6 or equ1valeut, split
vertically to provide for. Jnstalling packing. Bolts shall
be swing-type with brass nuts.. Piping with globe valve
shall be provided for sealing water to ecach stuffing box
from a tapping on each side of the discharge volute casing
through the strainer.

Bed plates

Bed plates shall be fabricated steel box type with web
reinforcing so designed that the bed plates can be grouted
after alignment and levelling. After final aligmment and
testing, puwps shall be dowelled to the bed plates with
taper dowel pins with jack nuts.

Pressure Gauges and Connections

There shall be provided not less than 10 ¢m glycerin-filled
gauges for both the suction and discharge side of each
pump. The guage ranges shall be selected such that they
witl be roughly double the maximum operating pressure. -

The gauges shall have brass case and ring, finish black and
phosphor brenze Bourdon tube. The ranges selected shall be
submitted to the Engineer for approval.

The gauges shall have bottom connection with shut-off
valves mounted on the front of the gauge panel,

(3) Accessories and spare parts

a.

Accessories

The Contractor shall provide the fo]lowing necessary
accessories for cach pump unit. :

~ Pump base plate: |1 set

- Motor base plate: 1 sect

~ Motor support bracket: | set

- intermediate shaft: 3 sets

- intermediate bearings and supbort bracket: 2 sets

~ Universal joints and/or form flex coupling: 3 sets
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- Préssure_gauge: 1 set

; Bbiis and nufs:..l lot’

= Othér necessary appurtenances
b. - Spare parts and tools

The Contractor shall provide the foilowing necessary
spare parts and tools for all pumps.

~ Pump shafe: _ 1 set
- Sh3f£ slééve:- I set
- TImpeller: 1 set
- Liner ring: 1 set

- Pump.bearing: | 1 set

- Motor bearing: l.set

-~ Shaft coupling: | set

~ Gland packing: 3 sets

- Gland: 3 sets

- Intermediate bearing: 1 set
- Pfessure gauge; 3 sets

- Universal joint and/or
form flex coupling: 2 sets

~ Necessary tools: 1 lot

2409, MAIN MOTOR

(4) Type and Starting

a. The motors shall be of the induction type, with
squlrrel-cage motors. S

b. The motors shall be designed for reduced voltage starting
with starting reactor, o .

(2) Structure and Enclosure
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The motor shall be of open type; dripproof protected and
screen-protected at the openings of air inlet and outlet for cooling
the motors shail be vertical shaft type.

{3) Stator Windings

Vacuum~pressure ifmpregnation system shall be used- for insulating
of stator windings. Insulation class shall be of class F with
tropical protection. : : :

{4) Noise Level

The sound pressure levels on no-lead and rated voltage and
frequency shall not exceed 38 ¢b (A) at one weter from the surface of
the machines. Methed of measurement shall conform te JIS Z 8731.

(5) Efficiency and Yower Factor

The motor efficiency on full-load shall be not less than 93%.
The power factor shall be not less than 90%4 with power factor
correcting capacitors to be installed in the motor starter panel.

(6) Motor Space leater

All wotors shall be equipped with anti-coudensation heaters.
The heaters shall be sized to warm the air inside of the wotors a few
degrees above the ambient air.

(7) Accessories and Spare Parts

—~ Dial thermometer with alarm contact stater'winding 1 set

— One set of motor bearing

2410. BUTTERFLY VALVE

{1) Manual Opérating Butterfly Valﬁés
a. General requirements of the valves shall be as follows:
- _Type of valve: Horizontal shaft manual operating
~ 8ize of valve bore: 500 mnm
- Application flange: JIS B2212, 10 kg/sq.cm
. : o R

- Max. service pressure: 10 kg/sq.cm

~ Application liquid: Raw water
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(2)

_'Sttuctures and material of the valve shall be couformed and
manufactured in accordance with "'7008 Butterfly Valvés for

Water" in Division 7 of the General Specifications.
Ac¢céssories

As neccssary nccessories of the valves shall be provided
one unit of operating hand wheel, foundation bolts and

“nuts, packing and other necessary parts for each valve

set.

Motor Operating Butterfly Valves’

al

General reguirements of the valves shall be as follows:

Type of valve: Horizontal shaft motor operating
- Size of valve bore: 500 fam

~  Application flange: JIS B22712, 10 kg/sq.cm

~ Max. Service pressure: 10 kg/sq.cm

~ Application liquid: Raw water

Motor output: App. 0.75 KW/380 Vv

Structures and materials of the valve shall be conformed
and manufactured in accordance with 7008 "Butterfly Valves
for Water" in Division 7 of the General Specifications.

Special requirements of the valves shall be specified as
follows. :

- The valve operation shall be made at fourth ficor on the
control house :

- The floor stard shall be equipped with worm gear,
bearing, motorised driving unit

~  The floor stand and valve shaft shall be connected with
stems and Intermediate bearings shall be installed in
the second and third floor

- Opening and closing time of the valve shall be

- approximately 120 seconds and shall be selected as the
nearest as possible and practicable in accordance with
manufacturer's standards
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d, Necessary accessories for each unit shall be provided as

follous:
- Limit switch: 1 set
~ Terque switch: 1 set

~ Manuwal operating haund wheel: 1 set

~ Manual and auto-changeover handle: 1 set

- Opening indicator: I set
-~ Floor stand: 1 set

~ Intermediate bearings: 1 set
~ Foundation bolts and nuts: 1 1ot
- Gland packing: l set

~ Other necessary parts

2411. CHECK VALVE

a. General requirements of the valves shall be as follows:
- Type of valve: Horizontal non-slam fype swing check
- Size of valve: 500 mm
~ Application flange: JIS B2212, 10 kg/sq.cm
- Max. sexvice pressure: 10 kg/sq.cm
~ 4pplication liquid: Raw water
b. Structure and materials of the valve shall be conforned
and manufactured in accordance with 7005 “Swing Check Valves 75

mm to 900 wn' in Division 7 of the Ceneral Specifications.

c, Accessories

As necessary accessories of the valves shall be provided one
unit of supporting legs, foundation bolts and nuts and other
necessary parts for each unic.
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2412, CRANE

a. The ¢rane shall be installed for carrying egquipment and
materials in the intake tower. The craune shall be manufactured
to fulfil the safety regulations and construction standard
specifications set forth in JIS B 8801 Electric Overhead
Travelling Cranes or approved equal.

b, General reguirements of the crane shall be as follows:

~ Type of crane: Electrically operated overhead
travelling crane

— Capacity: 5,000 kg

-~ Crane span! Approx. 15.4 m

- Heighf from the first floor to top of gifder: Approx. 23 m
-  Length ;f track: App. 16 m

~ Travelling speed and motor output: 20 nfwmin. 2.5 KW

- Hoisting speed and motor ocutput: 3.2 mfmin, 6.3 KW

-~ Traversing speced and motor output: 10 m/min. 0.75 KW

~ Power recelving system: Current collector trolley
system

~ Operation system: Push-button switch suspended from
crane

c. As necessary accessories of the system shall be provided
one upit of crane girder with stoppers, current collector
trolley with duct and wiring and other necessary
appurtenances,

2413. DRAINAGE PUMP

a.  The pumps shall be manufactured conforming to the construction
standard specifications set forth in JIS B 8325 Submersible
Motor Pump for Sump or approval equal.

b.  General reguirements of the system shall be as follows:

~ Type of system: Submersible motor pump

-~ Number of system: 2 units including one unit of standby

~ Capacity: 100 liters per niu,

73



- Total head: Approx., 20 o
~ Pump speed: 1500 to 300G rpm, 50 Hz

-~ HMotor: ' The motor shall be capable of: -
" continudus operation under the water
"and shall be rated at 3 phase, 50 Hz,
380 v,

c. As necessary accessories of the system shall be provided one
unit of cabtyre cable with length of about 10 m, liquid level
sensor, gate valve, check valve, delivery pipe up to specified
on the drawing, and other necessary appurtenances,

2414,

AIR CHAMBER FACILITIES

{1) General

The air chamber facilities shall be provided with
appropriate capacity of pressure tank and accessories based
on the water hammer computations, The conditions are
described in the relevant clauses of the pumping fac111tles
and delivery water pipeline up to the head tank.

The Contractor shall propose suitable capacity of air
chamber -system taking into consideration technical
stability and regulatlons 3IS B 8243 "Construction of
Fressure Vessels", -

The systens shall basically comprise air chamber, air
compressor unit, valves, gauge, pipe, contyol panel, and
other necessary instruments.

Al} civil works of the air chamber systenm including
foundaticn treatwents will be specifled in another 1tems of
these Specifications.

{2) Air Chamber

S

General requirements of the alr chamber shall be as
follows:

~ Type: Cylindrical shell fabricated from mild steel
plate with head convex outwards,
]
~ Number of units: 3 units

- Capaclity: Recommendable volume by the Contractor, based

on the water hammer computations and
approved by the Engineer.
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(3)

- Application flange: JIS 52212, 10 kg/sq.cm
- Max. service pressure: 10 kg/sq.cn
- Hydtostafic test pressure: 15 kg/sq.cm

The three (3) air chambers shall be connected directly to
the dischargée pipe of the pumps. Fach tank shall be
connected independently, through a pipe provided with a
guard valve, normally open,.so that It can discharge and
recéive water freely.

The alr for pressurizing the tanks shall be produced by tuo
{(2) compressors which shall be alternated in service, so

that there is always a stand-by compressor. Starting and

stopping the compressors shall be controlled by a control

panel. o '

After manufacture, ' each chamber shall be subject to
radiographic examination by X-ray of longitudinal and
circumferential seam welds, juaction of welds, and repair
welds. This shall be followed by stress relieving by heat
treatment aud testing by hydraulic pressure.

As necessary accessories of the air chamber for respective
unit shall be provided one unit of supporting-leg, manhole,
lével gauge, level switch, pressure gaupge with cock and
pipe, flanged ends solenold valves, flanged ends pressure
relief wvalves, junction box and other necessary
appurtenances, '

Aly Compressoxr System

a.

The air compressor system shall be provided to keep
specified water level in the air chamber. GCeneral
requirements of the system shall be as follows:

-~ Type: 011 free compressor

~  Number of unit: 2 units including one standby
~ Capacity!: Recommendable volume
-  Max. serﬁice pressure: 10 kg/sq.cnm

As necessary accessories of the system for respective unit
ghall be provided one unit of alr tank, pressure switch

‘with cock and pipe, drain separator, compressor protection

cover, pipes and valves, and other necessary appurtenances,
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{4} Contreol Panel

@ The control parel for operation of conpressor aud solenoid
operated valves shall be installed in the conpressor room.
The compressor aund valve operation shall be made both
manually and autonuatically at the site,

b. G:ereral requirements and components of the control panel
shall be the followings:

- ‘Type of papel: Self standing and iudocr use Lype

= Huﬁbcr ot unit: Qne unit

- 3 pole nmolded case circuii breakuf: | sat

- 3 péle rolaed ﬁagnet swftch with thermal relays: ) set

- Control civcuit, control _
teluys and auxiliary velays: 1 set

- Contrcl switch: !} set

- Push-button switeh: | seL

- Indicator and alurming lamp: ] set
~ Voltmeter and ammeter: 1 lot

- Changeover switch: 1 set

- Otlier necessary articles: 1 lot

- All necessary wiring shall be made from the pancl to
compressors and air chamber facilities

{5} Pipings aud Valves
Al} pipes and piping of the air cbamber facilitics which will be

branched cut from the main water pipeline shall be included together
with appropriate valves in the scope of this Clause,

2415, INTAKE GATES WiTH SCREEN

(1) General Pequiremecnt
I .
The general requirements of the gates which shail be installed
on the intake tower as shown on the Drawings shall be as follows:
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(2)

(3)

Stem length: Schedule No.l. Approx. 5.5 m,

Type of gate: Manual operating sluice gate

Kumber of unit; 10 units

2 units
Schedule No.2. Approx. 8.0 m, 2 units
Schedule MNo.3. Approx.10.5 m, 2 units
Schedule No.4. Approx.13.0 m, 2 units
Schedule No.5. Approx.15.5 m, 2 units

Size of gate: Widcth of 1.30 n, height of 1.30 m

Max. service pressure: 1.5 kglsq.cn

Structure and Materials

a.

8.

Sluice gates shall be supplied complete with frames,
guides, wedges, operatiug stems, stems guides, anchor bolts
and other necessary appurtenances and fasteners.

Gates and floorstands shall be provided with protective
coating in accordance with manufacturer's standards.

Stem length shall be considered as the distance between the
center of the gate opening and the surface of concrete slab
on which operating floorstand is to be installed.

The materials to be used in the construction of gates and
appurtenances shall conform to the following standards.

~ Disc, frames, guides and wedges: Gray Iron Castings
—~ Btem: Stainless Steel Bars

- Other materials shall be in accordance with
manufacturer's standards

The manual 11ft mechanism shall be of the bevel gear iype.

Each floorstand shall be provided with a position indicator
to show the position of the gate.

The screcen shall be equipped with carbon stcel screen
guide, gulde bracket and scveen rack.

As necessary accessorles of the gates for respective unit shall
be provided one set ¢f foundation bolts and nuts, wheel
handle and other necessary appurtenances.,
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2416,

PIPE WORKS

2417,

2418.

(1) Supply and installation of suction and delivery pipes at
the intake tower shall be within the scope of works in this
Section. The scope of works shall cover all kinds-of
piping works at the intake tower in¢luding suction pipes,
delivery pipes, reducer pipes, drainage pipe from the
drainage pump to delivery points, and other auxiliary pipes
in the intake tower facilities.

(2) The Contractor shall submit the Shop Drawings on these
piping works with a design veport containing. the
statistical and hydraulic analvsis and computatian, for
the bEngineer's approval.

(3) The specifications to be applicd for the steel pipe works
iu this Clause shall be iu general the same as. the
Specifications described in Clause 2206 of the Particuler
Specifications. S

 CATWALK

(1) The catwalk for inspection passages shall be manufactured
and installed in the first floor of the iutake tower as
shown on the Drawings. B '

{2) The catwalk dimension shall be 1.0 @ in width and 1,5 m in
height fronm -floor. The Contractor shall propose
appropriate structure of the catwalk facilities taking into
consideraticn the iustallation works of pipes and valves as
well as operation and maintenance of the facilities, for
the Engineer's approval,

{3) The catwalk shall include handrails, stairs and supports,

and shall be fabricated of structural steels, steel pipe,
checker plates, etc,

MFARUREMENT AND PAYMENT

(1)

Measurenent for payment for supply of main pumps, maln motors,
manual operating butterfly vaives, motor operating butterfly
valves, check valves, drainage pumps with motor in .the pump
roon, overhead travelling crane, intake gates with screen shall
be the number of eath unit for respective equipment supplied.,
Necessary instruments and accessories for the above mentioned
equipments shall be fncluded into respective items of the
equipments except the iteus mentioned below in (3}, (5), (7) and
(9) of this Clause.
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(2)

(3)

(4}

(5

(63

N

(8)

(9)

(10)

(11)

Tayment’ for supply of the pumping plants will be made under Pay
Items 2401 to 2407 and Pay Item 2409 of the Bill of Quantities,
and shall cover the supply of respective equipment with shop
painting and necessary accessories specified in Clauses 2408 to
2413 and Clause 2415 of the Particuvlar Specifications, and shall
include the cost of the preparation of Shop Drawing with
detailed design, manufacturing, shop tests, and any other works
related.

Measurement for payment for supply of suction and delivery pipes

shall be on the lump-sum basis,

Payment for supply of the suctien and delivery pipes will be
made under Pay Item 2408 of the Bill of Quantities, and shall
cover the supply of the pipes with shop painting and coating and
necessaty accessories.

Measurement for payment for supply of catwalk in the pump room
shall be on the lump-sum basis.

Payment for supply of the catwalk will be made under Pay item
2410 of the Bill of Quantities, and shall cover the supply of
cat-walk facilities with shop painting and necessary accessories

including preparation of Shop Drawings.

Measurement for payment for supply of air chamber facilities,
which consists of three (3) units of air chamber, two (2) units
of air compressor systems, one unit of local control panel with
cabling and wiring requived, pipes and valves, and necessaty
accessories shall be on the lump-sum basis.

Payment for supply of the air chamber facilities will be made
under Pay ltem 2411 of the Bill of Quantities, and shall cover
the supply of air chamber facilities with shop painting and

‘nécessary accessories specified Clause 2414 of the Particular

Specifications, and shall include the costs of the preparation
of Shop DBrawing with detailed design, wmanufacturing, shop tests
and any other works related.

Measurement for payment for supply of spare parts and tools
deseribed in the Clauses 2408 and 2409 of the Particular
Specifications shall be on the lump~sum basis.,

Payment for supply of the spare parts and tools will be made
under Pay Item 2412 of the Bill of Quantities, and shall cover
the supply of the spare parts with shop painting and ceoating,
shop test and preparation of detailed designs.

Measuremeant for payment for transportation ef all pumping
plants and equipment, which are covered in Section 2400 "Pumping
Plants" of the Particular Specifications, shall be on the
lump-sum basis.
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(12)

(13)

(14)

(15)

Payment for transportﬁt1on of all pumping plants and equipment

will be made.undet the Pay Item 2413 of the Bill of Quantities,
and shall cover all costs, charges and expenses associated with
the transportation of all pumpiug plants and equipment to the
5ite listed under Bill of Guantities No. 2400 which 1nc1ude but
sre nol limited to ocean—freight charge, insuvrances, port
charges, customs, taxes, demurrage, inland - transportotion and
packing charges.

Measuremnent for payment for. 1nstallal10n of all pumping plants
and equipment, which are covered in Section 24C0 "Pumping .
Plants" of the Particular Specifications, shall be on the

lupp-sum basis.

Payrent for installation of pumping plents and equipment will bhe
made under the Pay Ttem 2414 of the Bill of Quantities, and
shall cover all kinds of necessary works to complete the
installation works of the pumping plants and equipment and
conducting the site tests.

Payment will be made when the relevant test resulis of all the
pumping plants and equipment have shown conplete ¢compliance with
the requirements of the Specifications.

The down paymenl of the supply items including Pay Itéms 2401 to
2412 idinclusive of the Bill of Quantities will be, as a rule,
rade as follows:

Fifty (50%) percent of the amount of the supply items will
become payable at the time of delivery of the supply materials
to the Site.

The remainiog fifty (50%) percent of the payment will be made at
the time of completion of installation works and the relevant
site tests have shown complete compliance with the requiremeﬁts
of the Specifications.
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2501,

SECTION 2500, ELECTRIC FACILITIES

__SCOPE_OF WORKS

- The scope of works of electric facilities in the section shail
covsist of the followings.

(1
(2)

(3)

(4)

(5)

Substation equipments, necessary accessories.

All cuutrol centex equipment of main pumplng plants and
necessary accessories.

.All wire, cable and duct works of the above mentioned

equipments.

Installation of thrce single core cables from 22 KV power
line to 22 KV receiving cubicle shall be out of the

- Contract.

Hire and cable works for the lighting of the control house

shall not be included in this section.

2502,

(1)

(2)

OPERATION AND CONTROL SYSTEM OF THE ELECTRIC FACILITIES

22 XV substation

a.

Main

H )

A1l the cilrcuit breaker for 22 KV and 3 KV lines shall be
operated on the both. respective switchgear in the
substation and the central supervising control panel in the
intake tower. The remote—local change-over swtich shaill be
provided on each switchgear in the substation.

Voltage and ampere of both 22 KV and 3.3 KV line shall be
supervised on the central supervising control panel and
also audible and visible fault alarm shall be provided on
the both central supervising control panel and substation
switchgear,

Two main tronsformers shall be installed to supply 3 KV
power in parallel operation for full five pumps on duty and
associated auxiliary equipment opevation,

Each main transformer shall have enough capacity for three
{3) pumps operation and associated auvxiliary equipment

operation,

Pumping Station (Intake Tower)

Main pumps and thelr associated discharge valves shall be

controlled by the pin-board sequencer installed 3in the
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rernave supervising control panel.

b. The purpose of the pin-board sequencer is to judge how many
numbers of main pumps should be on duty depending upon the
head tank water level and to control each starter unit of

rain pump.

c. Each main pump starter panel shall have two nurbers of
control switches of REMGTE-STARTER selection and
SYNCHRO-INDIVIDUAL selection. Furthérmore, the remote
supervising control panel shall have two numbers of control
switches of SYNCHRO-AUTO sclection and ON-OFF selection for
each main pump.

d. the said switches shall have following functions
respectively.

STARTER nreans that pumps and discharge valves are not
controlled by the pin-board sequencer but can be operated
by each starter pancl.

RENOTE means that pumps and discharge valves shall be
controlled by the remote supervising control panel.

SYNCHRO wmeans the pumps and associated discharge valves
shall be operated under the sane Ffunctions  and/or
interlockings.

INDIVIDUAL means that all the interlock signals are
released and the pumps and discharge valves can be operated
separately, : :

AUTO means that pumps and discharge valves shall be
controled by the pin-board sequencer. g

ON means that pumps and discharge valves are controlled
under AUTO.

OFF peans that pumps and discharge valves are off-duty.

e, After establishing the emergency power, all the discharge
valves shall be autoratically turned to full close
position. The main pumps shall be automatically restaricd
after full recovery of public power supply and release from
all the shut-down troubles, :

’
¢

(3) Drainage Pump Operation

a. Drainage pump shall be controlled by the associated float
type level switch or the electrode type level switch.

82



b. One pump shall be always on duty and another shall be on
standby. In case the pump on duty becomes out of order,
the standby pump shall be automatically switched on.

¢. The local control panel shall be installed close to these
drainage pupps. Each pump can be opevated by the said
panel and ‘also can be operated by the motor control center
in the Intake Tower.

(4) Station Service Power Supply Systenm

a.  The 3-phase 380/220 V power will be supplied from the
station service transformer and/or from the standby diesel
engine driven generator which shall be automatically
started at power failire.

b. The Generator control pahel shall have mode selection
switch (LOCAL-REMOTE) and bus transfer control switch
{MAIN~GENERATOR).

¢, The remote superviéing control panel shall have mode
"selection switch (MANI-AUTO) and bus transfer control
switch (MAIN-GENERATOR).

d. Change-back operation te the station service transformer
line shall be done by cascade operation of the mode
selection switch "MANU" and the line selection switch
“MAIN" on the remote supervising control panel after
recovering public power supply.

(5) Emergency Diesel Generator Operation

The diesel engine driven generator shall be automatically
started immediately after failure of public power supply. After
recovering the public power supply, the generator will be stopped by
the executive manual switch, The diesel generator can be operated
from both generation control panel and remote supervising control
panel. - :

(6) Fuel 011 Transfer Fump Operation
The {fuel oil.transfer pump shall be controlled by the level of

fuel oil at service tank and/or by the control switch on the
genexator control panel,
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2503. EQUIPMENT OF SUBSTATION

Equiprent of substation facilities and respective ﬁajor
copponents of . the equipment shall conform to the following
specifications. i
(1) 22 KV receiving cubicle {E-1) : 1 unit -
- High voltage pilot indicator: 1 set

- Poteatial transformer with primary fuse,

single phase, dry or o0il immersed type: 2 sets
- 24 KV surge arvester: -1 set
~ Voltuweter and cﬁange~over syitch: 1 set
- Other necessary articles: ¥ Yot .

{2) 22 KV incoming.cifcuiL breaker cubicle (E-2) 1 unit

~ Circuit breaker threé pele, single throw'
drawout vacuum Lype (24 KV, 600 A, RC. 25 KV EMS): 1 set

~ Current transformer, molded bushing type: 3 sets-
~ Status and fault indicator: 1 lot
~ Change-over switch and control switch:: 1 lot:

-~ 22 KV main bus compartment to connect the o
22 KV circuit breaker cubicles each other 1 lot

- Ammeter and ammeter switch: ;l sét
- Over-current protecfion relayf 3 lot
- Tﬁree phase watt and watthour meter: 1 ot
~ Threce phase power factor meter: : I lot
- Over c¢urrent grand relay: | 1 set
- Single phase protection relay: 1 set
~ Other necessary articles: 1 lot
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(3) 22 KV Circuit Breaker Cubicle (E-3) - 2 units
~ Circuit breaker, three pole}éingle throw
. drawout  vacuun type (24 KV, 600 A, RC. 25 KA.
= Curreat transformer, molded Bus hinge type: 3 sets
_:'s}a;gs and fault indicator: . . .1 set
- Cbéngé—dver switch and control switchs: 1 set

~ 22 KV main bus compartment to connect

the 22 KV circuit breaker cubicles: . 1 lot
- fAmmeter and ammeter switch: I set
- Overcurrent protection‘reléy: 3 Sefs-
= Other necessary.articles: : 1 lot

(4) ' 22 KV Bus Duct (E-4)
- Bus duct shall be outdoor, mefal—encloséd type with
"~ supporting materials and shall be rated for 22 KV, three
phase, three wire

~ Conductor shall be of copper

- Bus dﬁct shall withstand the prospectiﬁe short circuit
current of the main transformer primary circuit

{3) Main Transformer (E—S) | . 2 units

~ The type of the transformer shall be of three phase, oil
tmnersed, self cooliag type

- Output shall be greater than the maximum demand of the plant
(3000 KVA or more), The Contractor shall submit his
- calculation on the output of transformer based on the demand
- capacity of the plants for the Engineer's approval,

~ Primary and secondary voltage shall be designed as 22 XKV and
- 3.15 KV respectively '

- No?voltage taps shall be pfdvided on the primary winding to
effect voltage variation of t 2.5%, + 5% of normal voltage

-~ Bushing type shall be solid bushing
-~ Impendance shall be 5% - -
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(6)

(7)

011 preservation system of the transformer shall be nitrogen
gas Sealed type ox diaphlagm seal typa

Insvlation oil shall be non—sludging and medium viscosity,
characteristies of which shall be preposed by the Contractor
for the anineer s approval .

Necessary accessories shail be of name plate showing maker
name, serial number, year of manufacture, type, capacity and
other main characteristics,; aund no-voltage tap changer,
pressure relief vent, dial type thermometer with alaym-
contacts, 0il drain valve, oil gauge, grounding terminal,
haad hole, hanger ear, radiator, skid base, and other
necessary articles, '

Transformer Secondary Cubicle (E - 6) ‘ : 2 units
Iwo single phase potential transformer
with fuse, drawout type: . : 1 set
Current transformers, nolded type: ' : 3 sets

Vacuum circuit breaker, three pole, <.
single throw, drawout type, 3.6 Kv BOOA RC 12. 5 KA 1 set

Ammeter and-ammeter switch! : -1 set
Voltmeter and voltmeter switch: 1 set
Power factq; meter: ‘ _ _ 1 set
Three phase watthour méter: o | R | éet
Three phése watf neter: _ | 1 set
Low voltage protection rélay: o ' o l set
Change-over switch: | : _ - 1 set
Control switch: _ 7”' B :l‘get
Status and fault indicator: | l.:. i set
Overcurrent relay: : ' : : | 3 sets
Overcurrent ground relay: . 1 set
Other nécéssafy articleé: : : 1 set

3 KV Bus Connecting Cubicle (E-7)

Vacuum circuit breaker, three pole
single throw, drawout type, 3.6KV 600A RC 12,5KA - 1 set

Status indicator: 1 set
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~ . Chaunge-over switchs:
— Contyol switch: 1
-~ Other necessary articles: i

(8) Feedér Cubicle (A) for pump driven Servibe

and spare (E-8) 2
-~ Vacuum circuit breaker, three pole, single
throw, drawout type, 3.6KY RC 12.5 KA 2
- Current tfaﬁsformers, molded type: -6
- Ammefer and ammeter switch: | 2
-~ Three phase watt hour meter: - 2
- Status and fault indicator: . 2
- Change—ovér=switch:
-~ Control switch: 2
- Qvercurrent rela?s 6
- Directional ‘ground relay - 2
- Othef necessary articles S |

1 set

set

lot

~units

sets
sets

sels

-selks

setis

2 sets

sels
lots
lots

set

(9) Feeder Cubicle (B) for auxiliary service and pump driven.

service (E-9)

Equipment to be mounted shall be completely the same as above

E - 8 Feeder Cubicle (A)".

2504, EQUIPMENT OF CONTROL HOUSE IN THE INTAKE TOWER

Equipment of the control house and respective major components
of the equipment shall conform to the following specifications.

(1) Cable connection materials and cabie_laying facilities in and

from the Substation. (E-10)

a. All power wiring, all on rolling wiring and

interconnecting

wiring for substation equipment shall be furnished and

installed completely from the substation to
cubicles, :

the following

- High tension feeder cubiéle in the contrel house

= DC cubicle in the control house

- Central supervising control cublcles in the control house
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- Other necessary cubicles
b, All necessary grounding works shall be included
(2) 3.15 KV Reéceiving Cubicle (E-11) 2 upits

-~ Discomnecting switch, three pole, single _
throw, wanual operation - : » 1 get

-- Potential transformer, single phase, melded,

drawout type, with primary fuse 1 set
- Voltmeter and voltmeter switch | 1 set
- Siatus indicator l:set
- Other necessary articles 1 set

(3) 3.3 KV Bus Connecting Cubicle (E-12)

- Disconnecting switch, three pole, single

throw, manual operation : 1 set
- Status indicator : 1 set
~ Other necessary articles 1 lot

(ﬁ) Feeder Cubicle for Pumping Station Supply . .
Transformer (E-13) 1 unit

- Disconnecting switch, three pole, single
throw, manual operation ' 1 set

- Combined power fuses and vacuum
contactor, three pole, single throw, -
drawout type 3.3 KV 2004 } set

~ Current transformers, molded type .. 2 sets

- Two singél phase potential transformer,

molded, drawout type 1 set
—~ Armeter and ammeter switch : 1 set
~ Voltmeter and voltmeter switcﬁ _ | set
~ Three phase watthour meterx 1, set
~ Status and fault indicator ..1 set
-~ Change-over switch "1 set
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(5)

(6)

Control switch

t

Two elements relay (overcurreht'ahd.phasé fault)

Low voltaéé relay

Other necessary articles

Main Puﬁp Motor Starter Cubicle (E—lﬁ)

Vacuum type combination starter with power
fuse drawout type 3.3KV 200A

vacﬁum‘type coﬁtéctor, drawout type 3.3KV 200A
Staftiﬁg reactor, three phase, dry tyﬁe

Static cépacitor with diséharge coil

Sﬁfge aﬁgorber (if necessary)

Current transformers, molded tyﬁe

Running hou; counter

Three éhése watthour meter

Three phésé watt meter

Armeter: and ammeter switch

Changé—over switchés

Control switches

'Statué ;ﬁd féultlindicator '

-Dirécfional gfouﬂd feiay_

Two element relay

Other necessary articles

Station Supply Change-over Cubicle (E-15)

-

3 phase,,dry:type,'ﬂ claés:insulated'stétion-
supply transformer, 200 KVA 3150/380-220V, SOHz

Molded potential transformer with
protection fuse
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(7)

(8)

- 3 pole mold-case circuit breaker

AC 600 Vv, 400 AF, 20 KA. RMS S l.éet
- Malded_current transformer 2 seﬁs -
- 3-pole éﬁange-over contactor 1 set
- Ammetex and ammeter switch _ 1 sef
- Other necessary articles | _ 1 lot

Motor Control Centér and Sequence Relay

Cubicle (E-16) . 1 unii
- Bus connection unit . 1 iot

- Non-reversing motor control unit 6 sets
~ Reversing motor control unit | 3 sets

- Power distribution vnit for crane,
conpressors, ventilation fan, 330/220 V

feeders and UPS systen 13 sets
~ Auxiliary sequence control relay 1 1ot
— Other necessary articles 1l lot

DC/AC Uninterruptable Power Source
Cubicle (E-17) 1 unit

The uninterruptable power source systems shall be installed to
back up the power source for instruments, alarming and
indicating circuit, each switch board, controel pewer source and
emergency lamps, so as to aveid suspension of supervising
functions, Time ratings are about 30 minutes, Type:of the
systems shall be indoor use self-standing, metal enclosed type
and shall be dead front cubicle - type with completely
verminproof

- 3 phase, 380 V power incoming unit,
molded case circuit breaker, matching:
transformer, pilot lamp 1 set

~ By-pass, single phase, 220 V power income
unit 1 set

~ 110 - 150 Vv DC floating thyristor charger
unit - -1 set

- 110 Vv DC, nickel cadmium alkaline
battery with rack 1 set
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(%)

110 V DC distribution feeder molded
circuit breaker

Silicon dropper and by-pass contactor

1

DCIAC inverter

- AC unlnterruptable power supply circuit
unit, dry-type transformer, change-over
contactor, five distributlon molded circuit
breakers

=~ "Protection relay, over and under voltage
earth fault

~ . Control and indication instrument

Météring instrument, DC/AC voltmeter and
switch, DC/AC ammeter and switch, AC
frequency meter

~ Current transformer

Other necessary articles
Centrﬁl Supervising and Control Panel {E-18)

a. FElectricity supply unit (For 22 KV,
3.3 KV and 380 V generator)
- Electricity line, mimic diagram,
acryl resin rmaterials lusterless
finished and status indicators

- Grouped fault indicators

- Apnunciater relay, audible, and
visible indicators

~ Status indicétof“of selection

- Main metering instrument of 22 KV
line, with voltmeter, ammeter,
change-over switches and fréquency meter

- Main metering instrument of 3.15 KV line
with volimeter, ammeter & change-over switch

~ Main metering instrument of 380 V
service line for both commercial &
generatox with voltmeter for commercial,
voltmeter, wattmeter, frequency and power
factor meter for generator
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- Selector switch, control switch
— Other necessary article

Pump Control Unit

- Mater flow line minmic diagram

- Grouped fault indicators

- Annunciator relay and audible
indication

- Pin-board type, 6-pumps ONJOF¥
sequence controller

-~ Selection and control switch
-~ Motor ammeter and run-hour counter
-~ Auxiliary contrel relay

~ Selector and control switch for
drainage pumps and compressor

~ Other necessary articles-
Metering

- Suction water level indicator of main
puinp with alarm contact

~ Delivery water flow indicator of main
pump including recorder and integrator

— Pressure and level alarm indicator
of air chamber

-~ Head tank water level indicator with
alarm indicator

- Metering source unit, distribution,
necessary signal amplifiers and
signal fault detector system

-~ Control source (110 ¥V DC. 226 v DC)
distribution switch and fuses

~ Internal lighting, terminal boards
and complete wirlngs :

92

lot
lot
ﬁnit
set

sets

lot

set
sets
sets

lot

sets
lot

unit
sets

set

' iot

set

lot
lot

lot



(10)

an

Local Control Panel of Drainage Pump in
Pucp House (E-18A)

~ Pump operation selector switch
- Pump ON/OFF control switch

~ Status and fault indicator

~ Other necegsary articles

Diésel Eﬁgine Gencrator for Station
Power Supply (E-19)°

1

sets

sets

lot

lot

unit

This generator system will be used for lighting, ventilation,
instruments, communication and drainage pump operation in the

control house as for minimum power supply.

The generator shall

be automatically started iumediately after failure of public

power supply and shall be able to be stopped manually,

a. Diesel enginé

~ Type: 4 cycle vertical water cooling with direct

"injection

- Rating: 173 PS, not more than 1,800 rpm

~ Time rating: Not less than 48 hours continuously

- Ehgine starter:. DC motor driving

- Cobling: Radiator
- Fuel: Diesel gas oil

~ No. of cylinder: 2 or more

- DC battery and necessary equipment

b, Generator

- Type: Self ventilated open drip-proof guarded type

- Rating: 3 phase 4 wire, 380/220 V, 50 lz, 125 KVA

- Power factor: 80% lagging
-~ No. of pole: 4 or more

~ Speed: 1,800 rpm or less

- Insulation rating class: F or E

-~ Generator control: Brushless type
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Fuel oil service tank and accessories
~ TFuel o0il services tank capacity:
480 liters with oil transferring

and pipes 1 set

- Air inlet, outlet duct and necessary

accessories 1:set
Generator control cubicle . :1 set
-  Static exciter and AVR controls _ 1 set
- Mold case circuit breaker 1 set

- Metering instruments, with voltmeter,
anmeter, wattmeter and frequeéncy meter 1 lot

-~ Overcurrent relay - | 2 sets
- .Under voltage relay -1 set
~  Over voltége relay ‘ I set
- Voltage relay . 1 set
~ Other necessary articles C 1 lot

(12) Cable Connection and Installation (E~20)

a.

All wirding, such as power, control and interconnecting, for
Intake Facilities shall be furnished and installed
completely through the cable pit and treach. Major cable -
routes are as follows:

Main pump'motor starter panel to each main mbtor
~ 380 V motor conkrol center to.auxlliary facilities

- 380 V generator to motor control panel through gencrator
control panel . .

-~ Motor contyrol center to DC source panel

~ Supervising control panel to power controls and
control source panels

~ Other necessary interconnecting cable

All Necessary Grounding llorks in this Category
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2505. SPARE PARTS. AND SPECIAL TOOLS FOR MATNTENANCE

The Contractor shall provide the.following necessary spare
parts, tools and recommendable spare parts by the Contractor for all
electric facilities, .

(1) Substation

Quantity Unit

1.1, For 22 KV Switchgear
a. Signal lamp bulb ' 200 . 7
b. Signal lamp globe 30 FA
c, Complete signal lamp ' 10 F4
d. - LT fuse element 100 4
e. - Power fuse element for P.T. 2 No.
f.' Vacuum tube assembly 3 No.
g. Primary contact finger assembly 3 No
h. Secondary'disconnect assembly 3 No.
i. - Closing solenoid 1 No.
j. - Trip solenoid 1 No.
k.. Auxiliary switch assembly 1 No.
L. cAuxiliary relay ' 10 4
m. Timer . 10 Z
n, Control switch X No.
o. Change~over switch H No.
p. Voltmeter .switch 1 Ro.
q. Ammeter switch 1 No.

1.2, For Main Transformer
a. ‘N, Gas Vessel 6000 liter / 1 ATM 1 Ko,
b. -Pressure reduced valve 1 No.

(2) Control house

2.1, Por 3 KV Switchgear
a. Signal lamp bulb 200 Z
b. Signal lamp globe : 30 ' r
c. Conplete signal lamp 10 p 4
d. LT fuse element 100 Z

e, Power fuse element for P.T. 4
f. Vacuum tube assembly 3
g, Primary contact finger assembly 3 No.
h, Secondary disconnect assembly 3
i, Closing solencid 1
}. Trip solenoid 1

95



2.2,

2.3,

2,4,

2!5.

Quantity - Unit

k. Auxiliary relay 10
1. Control switech - - . 1
m., Change~over switch . 1
n. Voltmeter switeh i
o. Arppneter switch : 1

For 3 KV Combinatidns starter

a. Signal lamp bulb 200
b. Signal lamp globe ‘30
‘¢. Complete ‘signal lamp 10
d. LT fuse element e 100
e. Power fuse e¢lemeni for P.T. : 6
f. Power fuse element for combination unit 6
g. Combination starter unit ' 1
k. Contacter unit 1.
i. Auvxiliary relay ‘ - 10
j» Timer : 10
k. Change-over switch .2
1. Control switch 1
m, ' Voltmeter switch = 1
n. Armeter switch 1

For Statiop Supply Transformer Cubicle

a, LT fuse element for P.T. ' 100
b. Change-over contactor : 1

For Motor Control Center

a. Fuse element ' : ' 100

b. Signal lawmp bulb : : - 200
¢. Signal lamp globe ' : 30
d. Complete signal lamp : : 16 -
e. Magnetic contactor (non reverse type) 1
f. Magnetic contactor (reverse type) : 1
2. Thermal relay . 4

For DC/AC Uninterruptable Power Source - .

a. Control card - ‘
b. Signal lamp bulb 200

¢. Fuse element 100
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2.6.

2.7,

2.8.

Aux. relay

97

Quantity Unit

. For Remote Supervising and Control Panel
a.. Signal lamp bulb 206 A
b. Annunciator relay 10 j 4
c. Change-over switch 3 . No.
d.  Centrol switch 3 No
e. - Auxiliary relay 10 B 4

For Sump Pump Local Control Panel
a. Signal lamp bulb 200 %
b. .Signal lamp globe 30 %
c. Complete signal lamp 1o 4

For Station Supply Engine Driven Generator Set
Engine:
a. . Piston ring - 1 . set
b, 01l ring - 1 set
¢. - Nozzle tip - _ 1 set
d, Fuel injection pipe 1 set
e.  Intake valve i . set
f. Exhaust valve. . 1 set
g, = Fuel oil filter clement i pPCs.
h. Lubricating 0il filter element (System 011) 1 pcs,
i, Lubricating 011 filter element {Rocker arm) 1 pes.
J. - Various packing 1 set
ak:- Various spring 1 set
Control. ‘ o .
a, . Signal lamp bulb 200 A
b, . Signal lamp globe 30 A
¢. . Complete signal lamp 10 %
d.  Change-over switch 1 No.
¢. Control switch 1 No.
f. . Fuse element 100 #
g. = Fuse e¢lement for thyristox 100 A
h.  AVR unit 1 unit
i. 19 rau
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