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2. Altemative Materials

Use of any material not specified in this Specification may be allowed provided such alternate
has been approved by the Engineer and provided further that a test, if required, shall be done
by an approved agency in accordance with generally accepted standards.

3. Soii, Waste, Drain, Vent Pipes and Fittings

Soil, waste and vent pipes shall be unplasticized Polyvinyl Chloride (UPVC) pipes. Diameter
shall be as indicated on the Drawings. It shall conform to ASTM D 1784 or ASTM D 2729.

Drainage pipes shall be reinforced concrete pipes (RCP), diameter shall be as indicated on the
Drawings.

4. Jointing Matenials

The joint material for uPVC pipes shall be PVC solvent cement as recommended by the
approved pipe manufacturer.

5. Water Supply Pipes

Water supply pipes shall be polypropylene random-80 (PPR-80) pipes PN 20 conforming to
DIN Standards DIN 1988/DIN 8078, German made. Jointing shall be fusion welded.

6. Cleanout, Plugs and Tee
Cleanouts shall be of the same material as the pipe to be fitted. Cleanouts installed in
connection with uPVC hubs and spigot pipes shall consist of a long sweep quarter bend of %
as shown on the drawings.

7. Pipe Sleeves

Pipe sleeves shall be installed and properly secured in place at all points where pipes passes
through masonry or concrete. Pipe sleeves shall be uPVC pipe, Schedule 40.

8. Downspout

All downspout shall be unplasticized polyvinyl chloride (UPVC) pipe class DWY conforming to
ASTM D2729 or ASTM D1784 for sanitary pipes, Series 1000.

9. Splash Block
Provide splash blocks at the outlet of downspout emptying at grade which shall be made of pre-
cast concrete, with smooth finished counter sunk dishes sloped to drain away from the building.
Dimensions as shown on the Drawings.

10. Roof Strainers
The Contractor shall provide fittings and install 100mm G.. mesh wire strainers where shown or
indicated on the drawings and/or where the Engineer directs. Each strainer shall fit the size of
the corresponding downspout which is to be installed.

11. Shower, Floor and Urinal Drain

Shower and floor drains shall be made of stainless steel non-ilting grate, perforated or slotted.
Urinal drains shall be cast iron dome type drain.
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12. Pipe Hangers, Inserts and Support

a. Pipe hangers shall be wrought iron. malleable iron pipe hangers spaced not over 1.5meters
apart for uPVC pipes and 3.0meters apart for iron pipes. Chain straps, perforated bars or
wire hangers will not be permitted.

Hangers shall have short tumbuckles or other approved means of adjustment. Tumbuckles
may be omitted on hangers where space does not permit their use. Trapeze hangers may
be used in lieu of separate hangers for pipes running parallel to each other and dose

together.

b. Inserts shall be of cast iron or cast steel and shall be of a type to receive a machine bolt
head or nut after installation.

¢. Wrought iron clamps or collars shall be used to support vertical runs of pipes.

13. Unions
Union pipe 50mm@ and smaller shall be malleable iron. Union on water piping 63mm@ and
larger shall be flanged pattern and shall be of galvanized (zinc coated) cast iron. Gaskets for
flange unions shall be of best quality fiber plastic or leather.

14. Valves
Valves shall be cast bronze of brass body. Chrome plated finish for all fixture taps and faucets
and natural finish for all others, like hose bibbs, gate valves and which are not tapped directly to
a plumbing fixture. Concrete valve boxes shall be installed where required and will be of
sufficient size for operating the valve.

15. Fixtures

a. All water closets for toilets as shown on the drawings shall be TANK TYPE, white with
complete fittings and mounting accessories.

b. Lavatories

b.1. Lavatory {(Wall Hung}

Shall be vitreous china, wall hung lavatory with rear overflow holes, fitting ledge suitable
for single faucet holes on centers complete with faucet, standard fittings, trap and
lavatory brackets and other accessories.

b.2. Lavatory (Countertop Lavatory)
Shall be vitreous china, oval or round shaped countertop lavatory with front overflow
hole, complete with faucet, supply valve and fittings with P-trap. Fitting ledge suitable for
single hole on center.

c. Urinals
¢.1. Urinals for all comfort buildings shall be built-in urinal trough as shown on the drawings.

¢.2. Urinals shall be vitreous china. wall-hung washout urinal. flushing rim, integral trap,
19mm top and shall be provided with water saving flush system.
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Service Sinks

Service sinks where indicated or shown on the Drawings shall be stainless steel, with single
bowl and with complete U.S. or Japan imported fittings.

Slop Sinks

Slop sink shall be 24"x20" acid resisting enamel on Cast-lron with concealed hanger and
faucet.

Hose bibb shall be of brass finish.

Soap Holder

Soap holder and toilet paper holder shall be vitreous china, wall mounted. Al
toilet/bathrooms will be provided with soap holder, toilet paper holder and chrome plated
towel racks.

Faucet for lavatory

The faucet for lavatory shall be in chrome-finish.

Bath and shower fitting

Bath and shower fitting shall be chrome-finish.

Towel Rail

Towel rail shall be tubular stainless steel, 2.7mme, and 0.54m tong or as specified in the
drawings.

Curtain Rod

Curtain rod shall be tubular stainless steel, 19mm@ or as specified in the drawings.
Grab Bar

Grab bar shall be tubular stainless steel, 25mm@ or as specified in the drawing.
Bidet Spray Combination

Installed in every cubicle near on the water closet, colored white or its equivalent.

18. Concrete, Reinforcing Steel, Pipe and Steel Plate

Materials for wash pits, catch basins and manholes shall conform to the requirements as
follows:

Concrete materials shall conform with the requirements in "Concrete Works" and shall be
Class C concrete with a 28-day minimum compressive strength of 21 MPa (3,000 psi).

Reinforcing steel shall be as shown on the drawings and shall conform with the
requirements of reinforcing steel bars in "Concrete Works."

Pipes shall be as shown on the drawings and shall comply with the relevant item of the
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particular pipe.

d. Steel plates shall be as shown on the Drawings and shall comply with Section "Steel and
Metal Works".

17. Non—reinforced Concrete Pipe

Non-reinforced concrete pipe shall be as shown on the Drawings and shall conform with the
requirements of non-reinforced concrete pipes AIC latest edition. Concrete shall be with a 28-
day minimum compressive strength of 20.7 MPa.

18. Valve for Drinking Fountain

Valve where drinking fountain will be connected shall be polished brass pipe and shall have red
enameled handle.

EXECUTION
All installation works shall be in conformity with the National Plumbing Code of the Philippines (NPCP).
EXCAVATION, TRENCHES AND BACKFILLING

1. Trenches for all underground pipelines shall be excavated to the required depth. The bottom of
trenches shall be tamped hard and graded to secure the required fill. Bell holes shall be
excavated so that pipes will rest on solid ground for their entire length.

Rocks where encountered, shall be excavated to a depth of 150mm below the bottom of the
pipe and before the pipe is laid, the space between the bottom of the pipe and the rock shall be
filled with sand. Sewer and water pipes shall be laid in separate trenches.

2. After pipelines have been tested, inspected and approved by the Engineer and prior to
backfilling, all forms shall be removed, and the excavation shall be cleaned of all trash and
debris,

Materials for backfilling shall consist of acceptable excavated soil, borrow of sand, gravel or
other materials approved by the Engineer and shall be free from trash, lumber or other debris.
Backfilling shall be placed in horizontal layers not exceeding 150 mm in thickness and property
moistened to approximate optimum requirements. Each layer shall be compacted by hand or
machine tamper or by other suitable equipment to a density that will prevent excessive
settiement or shrinkage.

Backfilling shall be brought to a suitable elevation above grade to provide for anticipated
seftlement and shrinkage thereof. '

Water pipes shall have a sand cushion 150mm below and above the pipes.
INSTALLATION OF SOIL., WASTE DRAINS OR VENT PIPES
1. Horizontal Drainage Pipe and Vent Piping
Horizontal waste pipes 75mm@ and smaller shall have a minimum grade of 6.5mm per 0.30m
and for 100mm@ and larger, 3.2mm per 0.30m. All main vertical goil and waste stacks shall be
extended full size above the roof line as vents, except where otherwise specifically shown.

Where practicable, two (2) or more vent pipes shall be connected together and extended as
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one pipe through the roof. Vent pipes in roof spaces shall be run as close as possible to the
underside of roof with horizontal piping pitched to stacks using fittings as required without
forming traps in pipes.

Vertical pipe vents may be connected to a vent line carrying other fixtures. The connection shall
be at least 1.20m above the floor on which the fixtures are located to prevent the use of vent
lines as waste. Horizontal waste lines receiving the discharge from two (2} or more fixtures shall
be provided with vents, unless separate venting of fixtures is noted.

Fittings

All changes in pipe sizes on soil waste lines shall be made with reducing fittings or recessed
reducers. All changes in direction shall be made by the appropriate use of forty five (45) degree
wyes. Long sweep quarter bends or elbows may be used in soil and waste lines where the
change in direction of flow is from the horizontal to the vertical and on the discharge from water
closets.

Where it becomes necessary to use short radius fittings in any location, the approval of the
Engineer shall be obtained before they are installed.

. Jeints

a. PVC Soil Pipe

All joints in UPVC soils, waste and vent pipe shall be accomplished by the use of PVC
solvent cement.

b. All joints for uPVC shall be accomplished by applying the manufacturer's recommended
solvent before connection to the pipe.

. Cleanouts

Cleanouts at the bottom of each soil stack, waste stack and where else indicated shall be the
same size at the pipe.

Cleanouts on floors shall be by uPVC plug adapter fit into the hub and fitted with uPVC screw
plugged flush with the floor.

Cleanout shall be provided at every change in direction greater than 45 degrees.

Flashings

All pipes passing through the roof shall be provided with lead flashings. All flashings shall be
built to 40 Ibs. bituminous felts and shall extend up to the pipe and down-over to top of pipe at

least 150mm and along the roof not less than 300mm and shall lap over flashing to make a
weatherproof joint.

. Traps

Each fixture and piece of equipment requiring connections to the drainage system, except
fixtures with continuous waste shall be equipped with a trap. Traps shall be specified to be
supplied with the fixtures. Each trap shall be placed as near to the fixtures as possible. Traps
installed on threaded pipes shall be recessed drainage patiemn.
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7. Pipe Sleeves, Hangers and Supports

Pipe sleeves shall be installed and properly secured in place at all points where pipes pass
through masonry or concrete except unframed floors on earth.

Pipes shall not be permitted to pass through footings or beams unless noted on the drawings.

Pipe sleeves in floors shall extend not less than 25mm and not more than 50mm above the
finished floor. After installation of the pipe, the space around the pipe shall be packed with
plastic material and made watertight. Flashing shields for sleeves passing through
waterproofing membrane shall be thoroughly mopped into the membrane. The space between
the pipe and sleeves shall be made watertight by inserting approved sealing and caulking
materials.

INSTALLATION OF WATER PIPES, FITTINGS AND CONNECTIONS
1. Gate Valves ang Outlets

Gate valves shall be installed close to the point of connection to the existing service line outside
the building. The piping shall be extended to all fixture outlets and equipment from the gate
valves. Outlets where indicated shall be capped or plugged and left ready for future
connections.

2. Mains, Branches and Runouts

All runs of piping shall be installed as shown on the drawings. The piping shall be cut accurately
to measurements, and installed at the building site by the Contractor and shall be worked into
place without springing or forcing. Care shall be taken not to weaken the structural portions of
the buildings.

All pipes above ground shall be run parallel with the lines of the building unless otherwise
shown on the drawings. Branch pipes from service lines may be taken off on top of mains,
bottom of mains or side of mains, using such cross over fittings as may be required by
structural or installation conditions.

All service pipes, valves and fittings shall be kept at sufficient distance from the other work to
permit finished covering not less than 6.5mm from such other work and not less than 13mm
between finished covering on different services. No water piping shall be buried in ficors unless
specifically indicated on the drawings or approved. Changes in pipe sizes shall be made with
reducing fittings.

The use of long screws and bushings is prohibited.
3. Joints

Joints and connections in the plumbing system shall be gas-tight and watertight for the
pressures required by test.

After cutting and before threading all pipes shall be reamed and shall have burrs removed. All
screwed joints shall be applied with an approved graphite compound or TEFLON tape to
facilitate connections. Threads shall be full cut and not more than three threads on the pipe
shall remain exposed.

Caulking of threaded joints or top to prevent teaks shall not be permitted.
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Unions shall be provided where required for disconnection. Threaded swing botts shall be used
for branch connections to risers and mains.

. Unions

Where required unions shall not be concealed in walls, ceilings or partitions.

. Tests

The following tests shall be conducted by the Contractor at his expense under the supervision
of the Engineer.

a. Tests for Drainage and Venting System

The entire drainage and venting system shall have necessary openings plugged to permit
the entire system to be filled with water to the level of the highest vent stack above the roof.
The system shall hold the water for 30 minutes with a drop not greater than 100mm.

b. Sterilization

The entire water supply piping system shall be sterilized with a solution containing not less
than fifty (50) parts per million of available chlorine, either liquid chlorine or a solution of
sodium hypochlorite. The sterilizing sotution shall remain in the system for a period of not
less than 8 hours during which time all valves and faucets shall be opened and closed
several times. After sterilization, the solution shall be flushed from the system with clean
water until the residual chloride content is not more than 0.2 parts per million.

¢. Pressure Test for Water Lines

1. Afer the pipe have been installed, the joints completed and with joints exposed for
examination, all newly installed pipe or any valve section thereof, shall be subjected to
hydrostatic pressure one and one half (1%) the designed working pressure of the

system or as specified by the Engineer.

2. The duration of each pressure test shall be at least 20 minutes unless otherwise
specified by the Engineer.

3. 3.Each section of pipeline shall be slowly filled with water and the specified test
pressure, measured at the point of lowest elevation, shall be applied by means of a
pump connected to the pipe in a manner satisfactory to the Engineer. During the filling
of the pipe and before applying the test pressure, all air shall be expelled from the
pipeline. To accomplish this, tap shall be made if necessary, at the highest point of the
pipe under test and after completion of the test, the taps shall be tightly plugged unless
otherwise specified. During the test, all exposed pipes, fittings, valves, joint and
couplings will be carefully examined. If found to be cracked or defective, they shall be
removed and replaced by the Contractor with sound materials at his expense. The test
shall then be repeated until satisfactory results are obtained.

d. Leakage Test for Water Lines
1. Leakage test shall be conducted after satisfactory completion of the pressure test and

shall consist of an examination of all exposed joints for leakage as well as an overall
leakage test of the completed pipeline.

lnprf.wlmﬂdﬁ'
o Port of San Carlos, San Caros City, Negros Occidental



Technical Speci'ﬁcaﬁgg

(Piumbing and Sanitary Works})

2. The pressure fo be maintained during the test shall be the designed working pressure of
the system.

3. Leakage test shall be made only after a minimum of 24 hours after the pipe to be tested
has been filled with water.

4. The duration of each leakage test shall be two hours unless otherwise specified by the
Engineer.

5. Each section of pipeline shall be slowly filled with water and the specified test pressure,
measured at the point of lowest elevation shall be applied by means of a positive
displacement type pump and reservoir connected to the pipe in a manner satisfactory to
the Engineer.

6. Before starting the leakage test, all air shall be expelled from the pipe. All exposed
pipes, fittings, valves and joints shall be examined for during the test.

7. Allowable leakage rate per 100 joints per inch of Pipe Diameter at Pressure Stipulated.

PRESSURE LEAKAGE RATE
psi kg fem? liters/hr. liters/2 hrs.

50 3.50 1.45 2.90
75 5.30 1.75 3.50
100 7.00 2.05 410
125 8.80 2.30 4.60
150 10.50 2.50 5.00
200 14.00 2.90 5.80

e. Defective Work

1. if the inspection or test shows any defect, such defective work or material shall be
replaced and the test shall be repeated satisfactory until to the Engineer.

2. All repairs to piping shall be made with new materials at the expense of the Contractor.
3. 3.No caulking of screwed joints or holes will be accepted.
ASSEMBLY, INSTALLATION AND CONNECTION OF FIXTURES

Fixtures shall be supported and fastened in a satisfactory manner. Where secured to concrete or
masonry work walls, fitures and equipment shall be fastened with brass bolts or machine screws in
lead-sleeve type anchorage units or with brass expansion bolts. Expansion bolts shall enter 7.5 cm into
solid concrete or masonry works and shall be fitted with loose tubing or sleeves of proper length to
bring expansion sleeves into the solid concrete masonry walls.

Where wood screws are used, screws shall go into solid pieces set between studs. 'Mere through-bolts
are used, bolts shall be provided with plates or washers at back set, so that they will be concealed by
plaster. Bolts and nuts shall be hexagonal and exposed nuts, cap nuts, and screw heads shall be
provided with chromium plated brass washers.

PROTECTION OF FIXTURES

Pipe openings shall be closed with caps or plugs during installation. Fixtures shall be tightly covered
and protected against dirt, water and chemical injury. At the completion of all works, all fixtures shall be
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thoroughly cleaned and delivered in a condition satisfactory to the Engineer.
FIXTURES AND FASTENING
All fixtures shall be supported and fastened in a satisfactory manner as follows:

1. Where secured to concrete or concrete hollow block walls, they shall be fastened with one
quarter inch brass bolts with twenty threads to the inch and of sufficient length to extend at least
7.5 cm into solid concrete or hollow block work, fitted with loose tubing or sleeve insert and
shall be securely anchored and installed flush with the finished wall and shall be completely
concealed when the fixtures are installed.

2. Where are used, they shall be provided with plates or washers back set so that heads, nuts and
washers will be concealed by plaster. Bolts and nuts shall be hexagonal. Exposed bolts, nuts,
capnuts and Screw heads shall be provided with chromium washers.

GUARANTEE

Upon completion and before final acceptance of the equipment installation, the Contractor shall fumish
the Engineer a written guarantee stating that all equipment installed under this Section free from
defects. The guarantee shall be for a period of one (1) year from the date of final acceptance of the
work. Any part of the equipment that becomes defective during the term of the guarantee shall be
replaced, renewed and/or made good by the Contractor, at his own expense and in a manner
satisfactory to the Engineer.

Guarantees made by the approved manufacturers or suppliers beyond one year, shall be transferred to
PPA without any expense on his part.

CLEANING UP

Upon completion of the work, all parts of the installation shall be thoroughly cleaned of grease, metal
cuttings and sludge which may have accumulated during the testing operation.

PLUMBING, FIXTURES AND TOILET ACCESSORIES INSTALLATION
All installation works shall be as shown on the drawings and shall conform to the applicable standards

set forth by the Philippine National Plumbing Code. All fixtures shall be fastened and/or supported in
accordance with the given requirements.

Toprovernet of F1B
ot Port of San Carlos, San Carlos Cily, Negros Occidental



60
Technical Specifications
(Electrical Works)

ITEM 09 : ELECTRICAL WORKS

SCOPE OF WORK

The work to be done shall consist of furnishing, delivering and installing electrical materials/fixtures
completed in accordance with all the details of the electrical works as shown on the drawings
including materials, labor, tools and equipment and all incidental works as found necessary.

Refer to electrical plans/drawings for location and extent of work involved.

GENERAL REQUIREMENTS

a)

b)

c)

d)

All works shall be done in accordance with the requirements of the publications and
agencies having jurisdiction, as well as the requirements of the approved standards.

1. National Fire Protection Association - (NFPA)

2 National Electrical Manufacturer Association - (NEMA)

3 Underwriter Laboratories, Inc. - (UL)

4, Philippine Electrical Code - (PEC)
Philippine National Standard - (PNS)

5. Federation Specification:

Circuit Breaker, Molded Case, Branch
Circuit and Service

6. American National Standard Institute - {(ANSI)
7. American Society for Testing and Maternials - (ASTM)
8. llluminating Engineering Society - (IES)

9. Light Emitting Diode - (LED)

The electrical power of the Port lighting system will be connected to the Main Disconnect
Panel (MDP) located on the concrete pedestal post. While the supply voltage should be
230 volts, single phase {19), and 60 hertz.

The Contractor shall employ a licensed Registered Electrical Engineer or Master
electrician to perform or to supervise and to conduct the continuous inspection of all
electrical work.

The Contractor shall first obtain approval from the Authority before procurement,
fabrication or delivery of electrical materials to the site. Partial submittals will not be
acceptable and will be retumed without review. Submittals shall include the
Manufacturer’'s Name, Trade Name, Place of Manufacture, Catalog Model or Number,
Nameplate Data, Size, Layout Dimensions, Capacity, Project Specification and
Paragraph Reference, Technical Society Publication References and other information
necessary to establish contract compliance of each item to be furnished.
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e} All excavations fill and backfill and concrete works involved herein, shall be camied to the
required elevations and shall conform to the provisions of specification under Earthwork
and Concrete Construction of this tender document.

) The materials and equipment to be furnished shall be standard products of reputable
manufacturer engaged in the reproduction of such materials and equipment.

g) All permits and electrical fees required for this work shall be obtained at the expense of
the Contractor. The Contractor shall furnish the Engineer-in-Charge, the final Certificates
of Inspections and approval from the proper government authorities after the completion
of work. The Contractor shall prepare all as- built plans and all other paper works as
required by the enforcing authorities.

h) The Contractor shall fumnish and install electrical materials as shown in the drawings. A
licensed Electrical Engineer or Master Electrician is required to implement the installation
of the electrical system.

i) Electrical installation shall conform to the requirements of Philippine Electrical Code
(PEC) and the other approved standards.

] The contractor shall install all electrical works with the supervision of the qualified
Registered Electrical Engineer (REE) or Master Electrician. All electrical installation
applications regardiess of capacity and voltage whether new, addition or revision shall be
accompanied by electrical plans signed and sealed by a duly licensed Professional
Electrical Engineer (PEE).

MATERIAL REQUIREMENTS

All materials shall be brand new and shall be of the approved type meeting all the requirements
of the Philippine Electrical Code and bearing the Philippine Standard Agency (PSA) mark.

PRODUCTS

WIRES AND CABLES

The conductor material to be fumished and installed shall be copper wire Heat-Resistant
Thermoplastic (THHN/THWN-2). All conductors shall be rated 600 volts insulation and shall be
standard for all sizes.

CONDUIT AND FITTINGS

Underground PVC conduit shall be polyvinyl chloride with concrete covered. It shall be
manufactured to schedule 40 outside diameter. All fittings angd bends shall be solvent bonded
using manufacturers recommended product.

LED FLOODLIGHT FIXTURE 500 WATT

Specifications:

Rated : 500 watt LED or equivalent

Luminous Flux : 70,000 — 75,000 Im

Driver : Meanwell Driver

Color Temperature : 2700K - 6500K / Warm White, Nature White, Daylight
Input Voltage : AC 90-305V / 50-60 HZ

Light Source : High Brightness SMD LED

Material : Aluminum Housing + Acrylic Cover
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Beam Angle : 140 degrees

Lifetime : > 50,000 hours

IP Rating : IP 65 outdoor (Water Resistant)

CONCRETE DUCT BANK
The contractor shall construct concrete duct bank as shown in the approved plan.
HIGH MAST TOWER (30.00 meter height)

The High Mast Tower shall be transported by the contractor to the erection sites at his
expenses and responsibility and shall be handled with care to avoid bending or damaged to the
galvanizing. Materials on which galvanizing has been damage shall be re-dipped unless in the
opinion of the Engineer the damage is local and can be repaired by painting with at least two
(2) coats of zinc paint. The repair shall be made by and at the expense of the contractor. The
number of floodlight fixtures pre required as shown in the plan.

Detail connection of High Mast Tower as shown in the plan. Anchor bolts to be stainless steel
or galvanized steel and designed and provided by the high mast tower manufacturer to ensure
that the high mast tower and anchor bolts assembly capacity meets all the stresses composed
of wind, luminaires weight and live load of maintenance personnel.

PROTECTIVE COATING FOR HIGH MAST TOWER
Hot Dipped Galvanizing Preparation

All mild steel parts exposed to weather shall be hot-dipped galvanized after fabrication as
shown in the approved plan or directed by the Engineer in accordance with the requirements if
JIS H88641. Prior to galvanizing, the surface shall be cleaned of dirt, weld splatter, grease,
slag, oil, paint or other deleterious matters. The steel surfaces shall be chemically descaled
and cleaned with abrasive blast or other suitable method as approved by the Engineer.

Coating

The zinc coating shall consist of uniform layer of commercially pure zinc free from abrasions,
cracks, blisters, chemical spots or other imperfections, and shall adhere firmly to the surface of
the steel. The weight of the zinc coating per square meter of actual surface shall not be less
than 550 grams. Any surface damaged subsequent to galvanizing shall be given two coats of
approved zinc paint.

Painting of Galvanize Steel Work

Hot-dipped galvanized high mast tower are to be treated at the works with an appropriate zinc
chromate two packs etch primer followed by one coat of non-etch zinc chromate primer and
one coat of micaceous iron oxide paint before shipment. On site damage to the coating is to be
repaired and a final coat of micaceous iron oxide is to be applied after erection, generally in
accordance with the specifications for shot blasted steel.

WARRANTY

Manufacturer must submit a warranty for the corrosion resistant cladding material against
manufacturing defects for a period of one (1) year from the date of original purchase.

LIGHTNING PROTECTION WITH ACCESSORIES
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It consists of air terminals, down conductors, ground connections, grounding electrodes as
shown in the plan.

PANEL BOARD / Distribution Panel Board

Panel board shall conform as shown on the approved plans with respect to supply
characteristics, rating of main lugs or main circuit breaker, number and ratings and capacities of
branch circuit breakers.

Panel board shall consist of a factory completed dead front assembly mounted in an enclosing
NEMA-3R cabinet consisting of code gauge galvanized sheet stee! box with trim and door.

Main and branch circuit breakers for panel board shall have the rating, capacity and number of
poles as shown on the approved plans. Breakers shall be thermal magnetic type solid state-type
with interrupting capacity of 10,000 amperes symmetrical minimum. Breaker terminal shall be
UL listed as suitabie for type of conductor provided. Breaker shall be the bolt-in type (that is,
bolted to the current carrying bus). Plug-in circuit breakers are not acceptable

EXECUTION
INSTALLATION

The contractor shall use standard and accepted practice and methods of erecting the high mast
tower depending upon their location. The high mast tower shall be erected by the contractor in
accordance with the structure list and the erection diagrams prepared by the high mast tower
manufacturer.

The high mast tower may be erected by assembling in sections on the ground and hoisting
successive sections in place, or they may be build-up in place individua! members at the option
of the contractor. If erected by assembling in sections, not less than fifty percent (50%) of all
bolting in place shall be done on each section before starting another section. All bolts shall be
drawn up tight but not to such a degree as to endanger the strength of the bolt. All nuts shall be
locked in place. All bolts ends below three (3) meters above ground should be flattened to
prevent the nut from being taken out from the bolt. Only wrenches approved by the Engineer
shall be used on the work, and the use of any wrench that may deform the nut or cut or flake the
galvanizing shall not be permiited.

A reasonable amount of drifting shall be aflowed in assembling but reaming for correction of
mismatched holes due to shop errors shall be permitted. If any shop error in the steel is
discovered, the contractor shall notify the Engineer, who will decide whether the errors may be
corrected in the field or the members returmed to the manufacturer for correction or replacement.
Galvanized damaged during the corrections of shop errors shall be repaired in accordance with
the plans/ specifications.

Final inspection of the high mast tower shall be made by the Engineer who shall make and report
all loose bolts and other errors in erection, and shall make sure all bolts are in place and are
tightened properly and that all nuts are locked properly.

The high mast tower shall be erected so that any portion of the high mast tower shall be in
correct position relative to the high mast tower vertica! center line, which shall not deviate from
any plumb by more than 0.2% of height in either the transverse or longitudinal direction.
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Construction of reinforced concrete high mast tower foundation and ductbank shall be in
accordance with all the details in the plan.

Excavations / backfilling required before /after installation of high mast tower and concrete
pedestal post shall conform to the provisions of Earthwork and Concrete Construction.

Concrete Pedestal Post shall be reinforced concrete with appropriate weatherproof fittings as
constructed as shown in the approved plan. Reinforced concrete materials shall conform to the
requirements of concrete. Concrete shall be of 210kg/cm? compressive strength.

Metering: the local utility company of Port of Cagayan de Oro, Cagayan de Oro, Misamis
Oriental, is responsible for the supply and installation of measuring equipment, and its
accessories, but it is part of the contractor responsibility and expense to contact them about this.

WORKMANSHIP

The work throughout shall be executed in the best and most thorough manner under the
direction of and at the satisfaction of the Registered Electrical Engineer or Master Electrician,
who will interpret the intent meaning of the drawings and specification and shall have the power
to reject any work and materials which in his judgment, are not in full accordance therewith.

TESTING OPERATIONS

When the electrical installation is completed, the Contractor shall test the installed electrical
materials and equipment in the presence of Registered Electrical Engineer or Master Electrician.
The system shall be free from any defects, shorts or grounds. The Contractor at no extra cost
shall fumish all necessary instruments and personnel required for the testing.

GUARANTEE

Upon completion and before final acceptance of the work, the Contractor shall furnish the
Engineer a written guarantee stating that all works executed are free from defects on materials
and workmanship. The guarantee shall be for a period of one year from the date of the final
acceptance. Any work that becomes defective during the said period shall be corrected /
replaced by the Contractor at his own expense in a manner satisfactory to the Authority.
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I[TEM 10 : FIRE DETECTION AND ALARM SYSTEM
GENERAL

"Electrical General Requirements” applies to this ltem with additions and modifications specified
herein.

REFERENCES

The publications listed below form a part of this specification to the extent referenced. The
publications are referred to in the text by the basic designation only. The edition or the revised
version of such codes and standards current at the date twenty eight (28) days prior to date of
bid submission shall apply. During Contract execution, any changes in such codes and standards
shall be applied after approval by the Owner.

1. Factory Mutual Engineering and Research Corporation (FM)
FM P7825 (2005) Approval Guide Fire Protection

2. National Fire Protection Association (NFPA)
NFPA 70 (2005) National Electrical Code
NFPA 72 (2002) National Fire Alarm code
NFPA 90A (2002) Installation of Air Conditioning and Ventilating Systems
NFPA 101 (2002) Life safety Code

3. Institute of Integrated Electrical Engineers (IIEE) PEC (2000) Philippine Electrical Code

4 Underwriters Laboratories Inc. {(UL)
UL 268 (1996; Rev thru Oct 2003) Smoke Detectors for Fire Alarm Signalling Systems
UL 514A (2004) Metallic Outlet Boxes
UL 514B (2004) Fittings for Conduit and QOutlet Boxes
UL 864 (2003; Rev Thru Oct 2003) Control Units and Accessories for Fire alarm Systems
UL 464 (2003; Rev Thru Oct 2003) Audible Signal Appliances
UL 1242 (2000; Rev thru May 2003) Intermediate Metal Conduit
UL 1971 {2000; Rev thru May 2004) Safety Signaling Devices for the Hearing impaired
UL 521 (1999; Rev thru Oct 2002) Heat Detectors for Fire Protective Signaling Systems

DESCRIPTION OF WORK

The work includes providing new interior fire alarm system including material, tools, equipment,
installation, and testing necessary for and incidental to the provision of a complete and usable
standard system conforming to the applicable requirements of PEC, NFPA 70, NFPA 72, NFPA
80A, and NFPA 101, and this specification. Materials and equipment to be furnished under this
contract shall be essentially the current design products of manufacturers regularly engaged in
production of such equipment and shall be listed by the Underwriters' Laboratories,Inc. in the UL
FPED, or approved by Factory Mutual System and listed in FM P7825.

SUBMITTALS
Submit the following.

1. Shop Drawings
A. System layout

B. System wiring diagrams
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C. Conductor wire marker schedule
2. Product Data

A. Control panel and modules

B. Batteries

C. Battery charger

D. Manual pull stations

E. Smoke detectors

F. Duct smoke detectors (Optional)

G. Audio/Visual/Alarm homs

H. Graphic annunciator panel

I. Wring

J. Conduit

K. Outlet boxes

L. Fittings for conduit and outlet box

Data which describe more than one type of item shall be clearly marked to indicate which type the
Contractor intends to provide.

Submit one original for each item and clear, legible, first generation photocopies for the remainder of
the specified copies. Incomplete or illegible photocopies will not be accepted. Partial submittals will not
be accepted.
3. Test Reports
4. Preliminary Testing
5. Final Acceptance Testing
Submit for all inspections and tests specified under paragraph entitied "Field Quality Control."
6. Certificates
A. Qualifications of installer
B. Qualifications of system technician
7. Operation and Maintenance Date

A. Fire alarm system

8. Closeout Submittals
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A. System as-built drawings
QUALITY ASSURANCE
1. Qualifications of Installer

The Contractor or installer shall have satisfactorily installed fire alarm systems of the same type and
design as specified herein. Prior to commencing fire alarm system work, submit data showing that the
Contractor or installer has satisfactorily installed three fire atam systems of the same type and design
as specified herein within the past three years. For each system installed, submit the following:

A. A detailed summary of the type and design of the system;
B. The coniract name or number, completion date of the project and total cost of the system;

C. The name and telephone number of the facility or installation for which the work was
performed,;

2. Manufacturers Representative

Provide the services of a representative or technician from the manufacturer of the system,
experienced in the installation and operation of the type of system being provided, to supervise
installation, adjustment, preliminary testing, and final testing of the system and to provide instruction to
Owner representative.

3. Qualifications of System Technician
Installation drawings, shop drawings and as-built drawings shall be prepared by, or under the
supervision of, a qualified technician. Qualified technician shall be an individual who is experienced

with the types of work specified herein. Contractor shall submit data showing the name and certification
of the technician at or prior to submittal of drawings.

4. Drawing Requirements
A. System Layout

Submit shop drawings of the system layout showing locations of initiating devices and alarm
homs. Show wire color coding, wire counts, and device wiring order.

B. System Wiring Diagrams

Submit complete wiring diagrams of the system showing points of connection and terminals
used for all electrical connections in the system. Show all modules and lamps in the control
panel.

C. System As-Built Drawings

Upon compiletion, and before final acceptance of the work, fumish to the Engineer 4 complete
sets of as-built drawings, including complete as-built circuit diagrams, of each the system. The
as built drawings shall be as the contract drawings and with title block similar to contract
drawings.
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MAINTENANCE
1. Spare Parts

Fumish the following spare parts:
a. Five (5) complete sets of system keys
b. One (1) of each type of audible and visual alarmn device installed
¢. Two (2) of each type of fuse required by the system

d. One (1) spare zone modules for modular type control panels in addition to those installed in the
panel

e. Two (2) of each type of heat detector installed
f. Tow (2) of each type of smoke detector base and head installed
2. Manuals
Submit operation and maintenance data manuals. The manual shall include: circuit drawings; wiring
and control diagrams; installation instructions; maintenance instructions; safety precautions, diagrams,
and illustrations; test procedures; performance data; and parts list.
MATERIAL REQUIREMENTS
SYSTEM DESIGN
1. Operation
Provide a complete, electrically supervised, zoned, annunciated, fire alarm system as described herein,
and as shown on the drawings. Provide separate circuits from the control panel to each zone of
initiating devices as specified herein.
a. Fire Alarm Signal Initiation
b.
Operation shall be such that actuation of any:
1) Manual station
2) Smoke detector
Shall cause ell of the following actions:

a) All building evacuation alarm devices Audioivisual alarm homs to operate
continuously;

b) The annunciators to properly register;
All operations shall remain in the alarm mode until the system is manually restored to normal.
b.Monitoring Integrity of Installation Conductors
All system circuits shall be electrically monitored for integrity including the following:

1)Initiating circuits.
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2) Evacuation alarm circuits

3) Battery power supply low and no voltage across the standby battery terminals and open
battery circuit. Provide Class A initiating device circuits, and Class A notification device circuits
as defined by NFPA 72. For Class A circuits, provide separate conduits for outgoing and retumn
{redundant) conductors as required by NFPA 72. A ground fault condition or single break in
any other circuit shall cause operation of the system trouble signals. Loss of AC power,
abnormal AC voltage, a break in the standby battery power circuit, or low battery voltage shall
also cause operation of system trouble signals. The abnomal position of any switch in the
control panel shall also cause operation of the system trouble signals. Audible and visual
equipment for supervision of the AC power supply shall be energized from the auxiliary DC
power supply and vice versa. Trouble signals shall sound continuously until manually silenced
or the system has been restored to normal.

c. Walk-Test Mode

Provide system with walk-test mode to allow one person to test alarm and supervisory features
of initiating devices. Walk-test mode shall be enabled from the control panel by authorized
service personnel. Control panel shall display a unique visual indication when system is in
walk-test mode. If testing ceases while in walk-test mode, after a preset delay system shall
automatically retum to normal standby mode.

d. Alarm Verification Feature

System shall have a smoke detector alarm veification feature. upon activation of any area
smoke detector, system shall institute an alarm verification process prior to enabling of the
alam functions as specified herein. Activation of any initiating device other than an area
smoke detector shall cause immediate enabling of system into alarm mode. If an alarm input
from a smoke detector on the initial zone in alarm is present at the end of an initial delay period
not exceeding 20 seconds, all alaom functions as specified herein shall be immediately
enabled. If a smoke detector alarm input is not present at the end of the initial delay period, a
second-stage confirmation period of one minute shall be initiated. If a smoke detector alarm
input is received during the second-stage confirmation period, all alarm functions shall be
immediately enabled. During the verification process, activation of any area smoke detector on
any zone other than the initial zone in alamm shall also cause system to go into alarm mode
immediately. If no smoke detector alarm input occurs within the second-stage confiation
period, system shall reset fo normal. Any alarm input received from an area smoke detector
after the second-stage confirmation period has elapsed shall cause system to institute a new
verification process.

2. Primary power
Primary power source shall be 240 volts AC service, transformed through a two winding isolation type

transformer and rectified to 24 volts DC for operation of all initiating device, notification device signaling
line and trouble signal. The alarm current draw of the entire fire alarm system shall not exceed 80
percent of the rated output of the system power supply modules. Obtain AC operating power as shown
on contract drawings. Provide an independent enclosed circuit breaker with provisions for locking the -
cover and operating handle in the "POWER ON" position. Paint the enclosure red and identify it by the
lettered designation "FIRE ALARM SYSTEM POWER".

3. Auxiliary Power
Provide secondary DC power supply for operation of system in the event of failure of the AC source.

Transfer from normal to emergency power or restoration from emergency to normal power shall be fully
automatic and shall not cause transmission of a false alarm.
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A. Storage Batteries

Provide sealed lead calcium or sealed lead acid or batteries and charger. Dry cell batteries are not
acceptable. House batteries in the control panel. Provide batteries of adequate ampere-hour rating to
operate the system, including audible trouble signal devices, and under supervisory conditions for 60
hours, at the end of which time batteries shall be capable of operating the entire system in a full alam
condition for not less than 15 minutes. Provide calculations substantiating the battery capacity. Provide
reliable separation between cells to prevent between terminals of adjacent cells and between battery
terminals and other metal parts.

B. Battery Charger
Provide completely automatic highflow charging rate type capable of recovery of the batteries from
full discharge to full charge in 24 hours or less. Provide a trouble light to indicate when batteries are
manually placed on a high rate of charge as part of the unit assembly if a high rate switch is
provided. House charger in the control panel. '

COMPONENT DESIGN
1. Control Panel

Control Panel shall comply with the applicable requirements of UL 864. Provide modular type panel
installed in a surface mounted steel cabinet with hinged door and cylinder lock. Mount with panel
centerline 1.5 m above finished floor elevation. Switches and cther controls shall not be accessible
without the use of a key. The control panel shall be a neat, compact assembly containing all pans and
equipment required to provide specified operating and supervisory functions of the system.

Each control panel component shall be UL listed or FM approved and approved by the control panel
manufacturer for use in the control panel. Panel cabinet shall be finished on the inside and outside with
factory-applied enamel finish. Provide main annunciator located on the exterior of the cabinet door or
visible through the cabinet door. Provide audible trouble signal. Provide permanent engraved rigid
plastic or metal identification plates, or silk screened labels attached to the rear face of the panel
viewing window, for all lamps and switches. Provide panel with the following switches:

A. Trouble silencing switch which silences audible trouble signals without extinguishing trouble
indicating lamps. For non-self resetting type switch, upon correction of the trouble condition,
audible signals will again sound until the switch is retumed to its normal position. For silencing
switch of the momentary action, self resetting type, the trouble signal circuit shall be
automatically restored to normal upon correction of the trouble condition.

B. Evacuation alarm silencing switch which when activated will silence all alarm notification
devices without resetting the panel, and cause operation of system trouble signals. Subsequent
alarms from additional zones not originally in alarm shall cause activation of the notification
devices even with the alarm silencing switch in the "silenced" position.

C. Individual zone disconnect switches which when operated will disable only their respective
initiating circuit and cause operation of the system and zone trouble signals.

D. Reset switch which when activated will restore the system to normal standby status after the
cause of the alarm has been corrected, and all activated initiating devices reset. Operation of
reset switch shall restore activated smoke detectors to normal standby status.

E. Lamp test switch.

F. Drill switch which will enable test of notification devices and restoration to normal.
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1. Graphic Annuﬁciator Panel (Optional)

Provide panel located as shown. Mount with panel centreline 1.5 m above finished floor elevation.
Panel shall be of the interior type, surface-mounted. Panel shall be provided with the building floor plan,
drawn to scale, with alarm famps mounted to represent the location of each initiating device. Panel
graphic shall also show the locations of the control panel, and shall have a "you are here" arrow
showing its location. Orient building floor plan on graphic to location of person viewing the graphic, i.e.
the direction the viewer is facing shall be toward the top of the graphic display. Provide a North arrow.
Lamps shall lluminate upon activation of comresponding device and shall remain illuminated until the
system is reset. Panel shall have a lamp test switch.

2. Manual Pull Stations

Provide noncoded single action type with mechanical reset features. Stations shall be surface
semiflush mounted and interior type as indicated. For surface mounting provide station manufacturer's
approved back box. Back box finish shall match station finish. Equip each station with a terminal strip
with contacts of proper number and type to perform functions required. Stations shall be a type not
subject to operation by jamring or vibration. Break-glass-front stations are not permitted; however, a pull-
lever break-rod type is acceptable provided presence of rod is not required to reset station. Station
color shall be red. Station shall provide visible indication of operation. Restoration shall require use of a
key. Keys shall be identical throughout the system for all stations and control panel. Mount stations with
operating lever not more than 1.2 m above finished floor.

3. Provide smoke detector in accordance with NFPA 101, Life Safety Code. Provide detectors
designed for detection of abnommal smoke densities by the photoelectric principle. Detectors shall be 4-
wire type. Provide necessary control and power modules required for operation integral with the control
panel. Detectors and associated modules shall be compatible with the control panel end shall be
suitable for use in a supervised circuit. Malfunction of the electrical circuits to the detector or its control
or power units shall result in the operation of the system trouble signals. Each detector shall contain a
visible indicator lamp that shall fiash when the detector is in the normal standby mode and shall glow
continuously when the detector is activated. Each detector shall be the plug-in type with tab-lock or
twist-lock, quick disconnect head and separate base in which the detector base contains screw
terminals for making all wiring connections. Detector head shall be removable from its base without
disconnecting any wires. Removal of detector head from its base shall cause activation of system
trouble signals. Each detector shall be screened to prevent the enfrance of insects into the detection
chambers.

A. 4-Wire Smoke Detectors (Optional)

Detector circuits shall be of the 4-wire type whereby the detector operating power is fransmitted
over conductors separate from the initiating circuit. Provide a separate, fused, power circuit for
each smoke detector initiating circuit (zone). Failure of the power circuit shall be indicated as a
trouble condition on the corresponding initiating circuit.

B. Photoelectric Detectors (Optional)

Operate on the light scattering principle using a LED light source. Detector shall respond to
both flaming and smoldering fires. Detectors shall be factory set for sensitivity and shall require
no field adjustments of any kind. Detectors shall have an obscurztion rating in accordance with
UL 268.

C. Detector Spacing and Location

Detector spacing and location shall be in accordance with the manufacturer's recommendations
and the requirements of NFPA 72, except provide at least two in all rooms of 54 square meters
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or larger in area. In no case shall spacing exceed 9 by 9 m per detector, and 9 linear m per
detector along corridors. Detectors shall not be placed closer than 0.9 m from any air discharge
or retum grille, nor closer than 300 mm to any part of any lighting fixture.

4. Notification Devices

Provide in accordance with NFPA 72 and as indicated. Do not exceed 80 percent of the listed rating in
amperes of any notification device circuit. Additional circuits above those shown shall be provided if
required to meet this requirement. Effective sound levels shall comply with NFPA 72. Provide devices
in addition to those shown if required in order to meet NFPA 72 sound level requirements.

A Alam Homs

Surface-mounted vibrating type suitable for use in an electrically supervised circuit and shall
have a sound output rating of at least 90 decibels at 3 m, when fested in accordance with UL
464 while emitting a slow whoop tone.

B. Visible Devices

Surface-mounted assembly of the stroboscopic type suitable for use in an electrically
supervised circuit and powered from the notification device circuits. Devices shall provide a
minimum of 75 candela measured in accordance with UL 1971, but in no case less than the
effective intensity required by NFPA 72 for the device spacing and location shown. Lamps shall
be protected by a thermoplastic lens and labeled "FIRE" in letters at least 12 mm high. Provide
visible devices within 300 mm of each audible appliance and as indicated. Visible devices may
be pan of an audio-visual assembly. Where more than two devices are located in the same
room or corridor, provide synchronized operation.

5. Conduit
A. Intermediate Meta! Conduit (IMC) UL 1242, zinc-coated steel only.
6. Outlet Boxes 1-JL 514A, zinc-coated steel.
7. Fittings for Conduit and Outlet Boxes UL 514B, zinc-coated steel.
8. Wiring

NFPA 70, PEC and NFPA 72. Wire for 240V circuits shall be 3.5 mm2 minimum copper conductors,
Wire for low voltage DC circuits shall be 2.0 mm2 minimum copper conductors Insulation shall be 75
degree C minimum with nylon jacket. Color codes all wiring.

EXECUTION
INSTALLATION

Installation shall be in accordance with the requirements of NFPA 70, PEC NFPA 72 and NFPA S0A.
Each conductor used for the same specific function shall be distinctively color coded. Each function
color code shall remain consistent throughout the system. Use colors as directed by the Engineer. All
wiring shall be in stee! conduit. All circuit conductors shall be identified within each enclosure where a
tap, splice or termination is made. Conductor identification shall be by plastic coated self sticking
printed markers. The markers shall be attached in a manner that will not permit accidental detachment.
Control circuit terminations shall be properly identified. Wre devices so that their removal will activate
system trouble signals. Pigtail or T' tap connections are prohibited. Wring for DC circuits shall not be
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permitted in the same conduit or tubing as wiring for AC circuits. Paint alf junction box covers red or
provide them with permanent labels reading "FIRE ALARM CIRCUIT.” Provide a written schedule of
conductor markings identifying each wire marker, the purpose, the origin, and termination point of each
conductor. The conductor wire marker schedule shall be turned over to the Engineer at the time of
preliminary testing with as built drawings.

1. Additional Installation Requirements

Pull all conductors splice free. Make all conductor connections under screw terminals. Provide
insulated barrier type terminal strips at junction points. Use of wire nuts, crimped connectors, or twisting
of conductors is prohibited. All control pane'’s shall be dressed out in a professional manner with all
wires running in the vertical or horizontal plane, cut to exact length, making all tums at 90 degree
angles, and tightly bundled and wire wrapped. Conduit may not enter the top of control panel cabinet.

FIELD QUALITY CONTROL
1. Preliminary Testing

Notify Engineer prior to performing preliminary testing. Contractor shall conduct the following tests
during installation of wiring and system components. Any deficiency pertaining to these requirements
shall be corrected by the Contractor prior to final acceptance testing of the system. Record results of
testing. Submit all test results to the Engineer.

A. Operation of Entire System. Operate all initiating and indicating devices.

B. Operation of Supervisory Systems: Operate all portions to demonstrate comectness of
installation.

C. Smoke Detector Test Clean the smoke detectors in accordance with the manufacturers
recommended procedures. Test smoke detectors using magnet-activated test switch,
manufacturer provided test card, or smoke. Use of aerosol sprays to test smoke detectors is

prohibited.
2. Final Acceptance Testing

The Contractor shall notify the Engineer when the system is ready for final acceptance testing. Request
scheduling for final acceptance testing only after all necessary preliminary tests have been made and
all deficiencies found have been corrected to the satisfaction of the equipment manufacturers technical
representative and the Engineer and written certification to this effect has been received by the Fire
Protection Engineer. The system shall be in service at least 15 calendar days prior to final acceptance
testing. The Contractor shall allow at least 15 calendar days between the dates final testing is
requested and the date the final acceptance testing takes place. The Contractor shall fumish all
equipment, instruments, devices and personnel for this test. The system shall be tested for approval in
the presence of representatives of the manufacturer, the Engineer, and the Fire Protection Engineer.
All necessary tests shall be made including the following, and any deficiency found shall be corrected
and the system retested.

A. Entire System

Test the entire system by operating all fire alarm initiating, notification, and signaling devices.
Perform tests with the system operating on primary power and repeat the test with the system
operating on battery power only. Provide necessary equipment to test smoke detectors and
heat detectors. .
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B. Supervisory Systems

All aspects of the supervisory functions of the systems shall be operated. Introduce faults in
each circuit at random locations as directed by the Fire Protection Engineer. Verify proper
trouble annunciation at the control panel.

3. Additional Tests

When deficiencies, defects or develop during the tests required, all further testing of the system shall
be suspended until proper adjustments, corrections or revisions have been made to assure proper
performance of the system. If these revisions require more than a nominal delay, the Engineer shall be
notified when the additional werk has been completed, to arrange a new inspection and test of the fire
alarm system, All tests required shall be repeated prior to final acceptance, unless directed otherwise.
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ITEM 11 : EXHAUST EQUIPMENT

GENERAL

"Mechanical General Requirements” applies to this ltem with additions and modification specified
herein.

SCOPE OF WORK

1. Fumnish materials that are new, of first-class quality.

2. Install all materials in strict accordance with the manufacturer's instructions and specifications.

MATERIAL REQUIREMENTS

1. Bathroom Ceiling Mounted Exhaust Fan
The exhaust fans shall be of the built-in ceiling type, ceiling mounted, suitable for operation.
Sizes and capacities are based on models or approved equal. Brand and models indicated
herein is for the purpose of establishing product quality, capacities and dimensions. Other

brands satisfying the same shall likewise be accepted, subject to the approval of the owner and
Engineer In-Charge. The capacities of the units shall be as shown on the Drawings.

2. Wall Mounted Propeller Exhaust Fan (Optional)

The wall-mounted propeller exhaust fan shall be direct-dive three blade type with a steel
mounting plate. Capacity of the fan shall be as shown on the drawings. Fan blades shall be
constructed of steel or aluminum. The fan hub shall be of heavy censtruction and shall be of
steel or semi-steel, and the blades shall be riveted to the hub. Fan blade shall be quiet in
operation and shall be statically and dynamically balanced at the factory. Motor and Drive shall
be of the condenser motor type, tightly sealed and dust proof with non-lubricating ball bearings.
The fan shall be provided with automatic shutters to prevent air from re-entering the fan when
fan is off. The fan control switch shall be located as near as possible to the fan.

EXECUTION
1. Install the fan securely to the ceiling.
2. Install back-draft dampers and check to make sure they are free to open and close.

3. Connect power and check rotation of fan.
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ITEM 12 : FINISHES (INDENT ORDERS)

GENERAL

The contractor should observe special consideration to indent order items that require longer lead
time and checking of material availability under specified conditions of sale, the acceptance of
which by the supplier constitutes a contract of sale.
The following are listed as the indent items:

1. 12mm thick Phenolic Toilet Partition and accessories

2. Aluminum Composite Panels

3. Photoluminescent Signs and markings

4_Modular Fumitures

5. Signages and logos
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ITEM 13 : CARPENTRY AND JOINERY WORKS

SCOPE OF WORK

The work shall consist of furnishing al! tools, labor, equipment and materials, unless otherwise
specified to complete all carpentry and joinery works shown on the Drawings and specified herein.

GENERAL REQUIREMENTS
A. Lumber Grades

Lumber shall be of the best grade available, of the respective kinds required for the various parts of
work; well seasoned, thoroughly dry and free from loose or unsound knots, sap, shakes or other
imperfections impairing its strengths, durability and appearance. Al exposed woodwork shall be smooth
by dressed and sandpapered unless otherwise indicated or specified. Framing lumber shall be of the
rough dimensions unless otherwise shown on the drawings.

B. Substitution of Lumber

Any lumber equally good for the purpose intended maybe substituted for the kind specified, subject to
prior written approva! of the Engineer. Provided, however, that in the substitution of the cheaper kind of
lumber than that specified, a reduction in the contract price equal to the difference in the costs of the
two kinds of lumber shall be made.

C. Delivery and Storage

The Contractor shall deliver lumber to the site in undamaged condition. Lumber shall be stacked in
such a manner as to ensure proper ventilation and drainage, and shall be supported at least 150 mm
above-ground. Lumber shall be protected against dampness before and after delivery, and enough
protection under cover in well ventilated enclosure, not exposed to extreme changes of temperature
and humidity; and in a manner as to provide air-circulation around all surfaces of each pile to insure
thorough air-seasoning. Lumber or millwork in buildings shall not be finished until concrete, masonry
work and plaster are dry. Lumber shall be delivered at least thirty (30) days before use.

D. Grading of Plywood

Each sheet of plywood shall bear the mark identifying the plywood as to wood species, glue type and
grade.

MATERIAL REQUIREMENTS

A Lumber

Lumber for various uses shall be one of the species listed for the purpose indicated unless otherwise
specified in the drawing. For any use not specified, the lumber shall be the best commercial grade
normally used for the purpose, subject to the approval of the Engineer.

All framings shall be done as far as possible with carefully fitted mortise and tenon joints.

All doors, windows, transoms, or other opening where so indicated on plans, shall have frames and
sills of the dimensions shown or as hereafter detailed, and all frames coming in contact with concrete
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shall be anchored by means of 20-d nails, spaced not more than 0.20m, apart, all around the contract
surfaces. All frames shall be rabetted , molded and cut with saw and cut under for water drips.

SPECIE USE
All door jambs, headers and transom bars,
wood plates and all other woodwork in
Yakal .
contact with concrete or mason and where
indicated.
Apitong {l\ll truss members end.rafters and where
(pressure treated) indicated; all wood framings and carpentry,
except when in contact with concrete.
All exterior and interior mill work, siding,
Tanguile finish and trim, frame work and all other
(Kiln dried) wood works not specifically mentioned;
except when in contact with concrete.

B. Plywood
Plywood shall conform to Commercial Standard PSI and shall be of local manufacture.

Plywood to be vamished shall be tanguile or kalantas veneers (as indicated), ribbon grained, water
resistant, Class B and of the thickness indicated.

Plywood to be painted shall be tanguile veneer ordinary rotary-cut, water resistant, Class C and of
thickness indicated.

Plywood exposed to the outside elements or where indicated shall be waterproof or marine plywood
and of the thickness indicated.

C. Fastenings
Fastenings shall be common nails, glue or specified, flat-head wood screws (F.HW.S.), rough-head
wood screws (R.H.W.S.), bolts or lag screws where specified or called for shall be used. Conceal

fastenings as much as possible; where not possible, locate them in inconspicuous places, where
nailing is permitted through woodwork smooth-finished face, conceal nail heads.

1. Nails

Shall be of the smooth shank, zinc coated, common wire nails of locat manufacture, and of
types and sizes best suited for the purpose.

2. Wood Screw

Shall be brass or cadmium plated of the best available commercial quality, and of types and
sizes suited for the purpose.

A. Preservative Treatment

All lumber indicated to be pressure treated, shall contain any of the following net retention of solid
preservative,
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a. BolidenSalts . 45.5 kg. dry chemical per cubic foot of wood
b. Wolman Salts.  0.31 kg. dry chemical per cubic foot of wood

c. Tenalith Salts - 0.34 kg. dry chemical per cubic foot of wood

The Contractor shall submit an affidavit signed by an official of the preservative treatment company to
the Engineer. This affidavit shall indicate the net retention of solid preservatives obtained and shall
certify that pressure treated lumbers have a moisture content that does not exceed 17 percent upon
shipment from the freatment plant.

Where it is necessary to cut or bore pressure-treated jumber on the job, two coats of prepared
concentrated preservatives solution shall be applied to the end-cut or bored surfaces.

ROUGH CARPENTRY

All work shall be well fitted, accurately set, and rigidly secured in place. Anchors and bolts (with nuts
and washers) straps and tie rods shall be provided as required.

a. Cutting and Fitting

Cutting and fitting to accommodate other work shall be done in the required manner, and cut or
damaged work shall be patched and made good.

b. Framing and Structural

Framing and structural lumber shall be well-seasoned, straight, square-edge stacks, and free from
lcose or unsound knots, bark edges or other defects that will impair its strength. -

c. Plates for Walls and Partitions

Plates for walls and partitions shall be of the same width as the studs and shall form continuous
horizontal ties.

Structural members shall not be cut, bored or notched for the passage of pipes or conduits without
prior approval of the Engineer. All members damaged by such cutting or boring shall be reinforced by
means of specially formed and approved sheet metal or steel shapes or remove or replaced with new
member as directed.

Anchors, connectors and fastenings not indicated or specified otherwise shall be of the size and types
necessary to suit the conditions encountered. Size, type and spacing of nails, screws or bolts for
installation of manufactured building materials shall be as recommended by the product manufacturer
unless indicated or specified otherwise.

Rough hardware. exposed to weather or in contact with exterior walls or masonry or slabs shall be
zinc-coated except as specified otherwise.

All lumber surfaces in contact with concrete or masonry shall be given a brush coat of bituminous paint
before installation.

JOINERY WORK

All lumber used for the joinery work shall be of the kinds and grades specified and shall be of the
contours, patterns and profiles indicated.

All joints shall be made, installed tight and securely fastened in a manner approved by the Engineer.
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Exterior joints shall be mitered and interior angles coped. Panels shall be fitted to allow for shrinkage,
avoid swelling, and insure that the work remain in place without warping, splitting and opening of joints.

Interior trims shall be approved standard stock moldings, except where special pattems or profiles are
indicated.

Joints for cabinet work shall be glued in addition to nails or other fastening device required. Nailing
shall be concealed where practicable. Where face nailing is used, nails shall be set for putty stopping.

All exposed surfaces shall be machined or hand sanded finished to an even smooth surface. No
hammer marks or other unsightly marks shall be allowed on any wood panel or veneer.

INTRODUCTION

a. Wood Laminate

A wood laminate is a thin sheet of material used to cover the core of a wood project in order to change
the appearance of the material. Laminates may be any material, but typically they are made veneers,
which are thin sheets of wood.

High-pressure decorative laminates are characterized by their qualities, durability, and functional
performance. High-pressure laminate sheets are available in a wide variety of colours, pattems and
surface finishes. They are resistant to wear, scratching, impact, moisture, heat, and staining; and
possess good hygienic and anti-static properties, being easy to clean and maintain.

b. Wood-plastic composite

Wood-Plastic Composite architectural products are a sustainable timber altemative with added benefits
such as durability and strength.

SCOPE OF WORK

This item shall consist of fumishing all wood laminates and wood composite panels materials, labor,
tools and equipment required in undertaking the proper installation as shown on the Plans and in
accordance with this specifications.

SPECIFICATIONS

a. Wood Laminates: 6mm THK substrate laminated on HPL Accent Matte Finish for Interior
Cladding or any approved equivalent by the designing Architect.

b. Wood Composite Panels: Supply and Installation of Wood-Plastic Composite panels in sizes:
500mm X 45mm X 50mm including angle bracket support or any approved equivalent by the designing
Architect.

SUBMITTALS

a. Product Data

Manufacturers printed product literature, specifications, and data sheets

b. Shop Drawings

Indicate project layout; dimensions and thickness of panels; connections; details and locations of joints
and sealant; methods of anchorage; number of anchors; supports; reinforcement; flashings;
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accessories; materials; and finishes.
C. Samples

1. Sample materials for selection and verification of finishes, colors, and textures.

2. Sample of panel assembly.
QUALITY ASSURANCE
a. Fabricator | installer to be accepted by the manufacturer.
b. Fabricator | installer to have work similar in scope and size to this project.
c. Take field measurements prior to completion of shop manufacture or fabrication. Coordinate
fabrication schedule with construction progress to avoid delay of work. Field fabrication should be
allowed to ensure proper fit and keep it to minimum with majority of fabrication being done under
controlled shop conditions.
PREPARATION
Ensure surfaces to receive wood laminates and wood-plastic composite panels are structurally leveled,
even, smooth, dean, dry, and free from defects detrimental to work. Notify consultant thru writing of
conditions unfavorable to proper and timely completion of work. Do not proceed with erection until
unsatisfactory conditions have been corrected.
ACCESSORIES

Screws, nuts, washers, bolts, rivets, angle bars and other miscellaneous fastening devices shall be
made of non-corrosive materials such as aluminum and stainless steel.
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ITEM 14 : ALUMINUM COMPOSITE PANEL

INTRODUCTION
A. MATERIAL COMPQOSITION

Aluminum Composite Panel (ACP) is a lightweight durable panel made of laminated aluminum
and polyethylene core compound, coated with an advanced flucrocarbon paint Polyvinylidine
Flouride {PVDF) to ensure the excellent durability of the surface finish. It is an excellent material
for exterior and Interior cladding of new building construction as well as retro fit applications.

It also has a high degree of levelness top reserve the fine architectural design and can be roller
bended to suit various design shapes. The laminated structure of ACP ensures exceptional
strength of the panel.

THICKNESSES:

3mm (Polyester) 4 to BmmPVDFI+Nano

B. CHARACTERISTICS

1. Flatness—as the composite material is rigid, the flat surface can be preserved. This is considered a

major advantage of ACP.

2. Fire Resistance—ACP are laminated at Temperatures from 200° to 250° to bond aluminum sheets
to the polyethylene core. The non-flammable aluminum cover sheets protect the plastic core.

3. Light Weight—as the weight is less than 1/2 to 1/3 of the weight of porcelain enamel, iron, copper,
stainless and other metal panels, consequently it can reduce the weight of the building.

4. Durabilty—ACP is highly resistant to chemical corrosion due to the PVDF coating. The composite
material is rigid, resistant to blows, breakage, and pressure and has high bending and breaking
strength.

SPECIFICATION

1. Aluminum Composite Panel (ACP) must be composed of density polyethylene core sandwiched
between sheets of aluminum.

2. It must be strong, lightweight approximately 5.5kg/sgm. But must be exceptionally flat.
3. The ACP composition
a) Two sheets of aluminum
b) Front side aluminum roll coated with polyvinylidine fluoride PVDF according to AAMAG05.2

requirements

4. PVDF coating finish adhere to the following standards.
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Testing Rem Standard Result
Finished coat thickness | 1ISO 2360(CNS 8406) 27.6m
Gloss ASTM D532-89 20-45%
Pencil hardness ASTM D3363-00 2H
Toughness ASTM D4145-83 2T no rift
Adhesive force ASTM 335997 4B
Impact Resistance ASTM D2794-93 >100 kg.cm.
Abrasion resistance ASTM D968-93 64.6L/mil
Mortar resistarce ASTM 605.2-90 24 Hrs. pat test exceed
Humidity resistance ASTM D714-97 3000 hr no blister
ASTM D247-02
Boiling-water resistance | ASTM D3359-B Passed
Salt-spray resistance ASTM D117-03 3000 hr no blister
Acid resistance ASTM D1308-87 No effect
AAMA 605.2-91, TEST #7,7.31
Alkali resistance ASTM D1308-87 Passed
Solvent resistance ASTM D2248-73 Passed
ECCATTS5 & NCCA No. 11-1B
Color retention ASTM D2244-93 AE =034
Chalk resistance ASTM D4214-98 No chalking
Gloss retantion ASTM D2244-93 84.2%

5. Total thickness must be 4.0mm minimum (standard).

6. Framing must also be made of aluminum to prevent corrosion of the panels.

7. Aluminum Composite panel supplier must be the same company that will install the framing and will

fabricate and install all panels. This is to insure optimum workmanship. All labor and installation must

have a warranty of not less than one year.

METHODOLOGY

SUBMITTALS

A PRODUCT DATA

Manufacturer's printed product literature, specifications, and data sheets

B. SHOP DRAWINGS
. Indicate project layout and elevations; dimensions and thickness of panels, connections;
details and locations of joints and sealant; methods of anchorage; number of anchors;

supports; reinforcement; flashings; accessories; materials; and finishes.
Il.Indicate proposed joints details providing watertight and structurally sound panel system that
allows no uncontrolled water penetration on inside face of panel system as determined by
ASTME331.

C. SAMPLES

1. Sample of panel system materials for selection and verification of finishes, colors, and sealant
colors.
2. Sample of panel assembly.
improvement of FTB
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D. TEST REPORTS (as requested)

Certified test reports for ACP from approved independent testing laboratories indicating
compliance with specifications for specified performance, characteristics, and physical

properties.

fl. QUALITY ASSURANCE

A Fabricator | installer to be accepted by the manufacturer.

B.  Fabricator / installer to have work similar in scope and size to this project.

C. Take field measurements prior to completion of shop fabrication. Coordinate fabrication
schedule with construction progress to avoid delay of work. Field fabrication should be allowed
to ensure proper fit and keep it to minimum with majority of fabrication being done under
controlled shop conditions.

D. Maximum deviation from vertical and horizontal alignment of erected panels should be made.

E. Assume responsibility for components of exterior panel system including, but not limited to,
attachment to sub-construction, pane-o-panel joinery, panel-to-dissimilar material joinery, and
joint seal associated with panel system.

IV. DELIVERY, STORAGE, and HANDLING

A Cover exposed surfaces with pressure-sensitive heavy protection paper or apply strippable
plastic coating, before shipping to the job site.

Leave protective covering in place until final cleaning of building.

Deliver materials in (manufacturers) original sealed packaging.

Store panels and accessories in a dry, secure location and protect from weather.
Protect finish and edges of panel.

< m o O W

. LOADING AND UNLOADING

Panels must be handled carefully to prevent damage

@ >

Panels may buckle if they are not properly supported.

A forklift may be used for panels up to 10 feet (3 meters) long. However, some means of
supporting the panel load over a longer distance from the forks may be used.

V1. PREPARATION

Ensure surfaces to receive panels are structurally sound, even, smooth, clean, dry, and free from
defects detrimental to work. Notify consultant thne writing of conditions unfavorable to proper and timely
completion of work. Do not proceed with erection until unsatisfactory conditions have been corrected.
V1. ACCESSORIES

A Extrusions, formed members, sheet, and plate are in accordance with ASTMB209 and
recommendations of Manufacturer's

Improvement of FTH
at Port of San Carlos, San Carios City, Negros Occicental



Technica Spedﬁaﬁ?n?

{Aluminum Composite Fanel)

B. Panel stiffeners are structurally fastened or restrained at ends and secured to rear face of ACP
with double-sided tape of sufficient size and strength to maintain panel flatness.

C. Sealant within pane! system to conform with Manufacturer's standards to meet performance
requirements.

D. Fasteners are not exposed except where unavoidable.

Aluminum Composite Panel Color | Thickness/ Location:

Concrete Canopy - 4mm thick ACP (As Selected by the Architect)
Parapet Wall - 4mm thick ACP {As Selected by the Architect)
Exposed Columns - 4mm thick ACP (As Selected by the Architect)

Details are shown in the plans.
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ITEM 15 : HANDRAILS, RAILINGS AND GUARDRAILS

GENERAL

General Requirements contain provisions and requirements essential to these Specifications; and
apply to this section, whether or not referred to herein.

SCOPE OF WORK

The work covered by this section consist of funishing all labor, materials, equipment, tools and
incidentals necessary to undertake. complete the installation of handrails, railings and guardrails
as indicated on the drawings and as specified herein.

SUBMITTAL

1. Manufacturers technical data for products and processed used in handrails, railing,
guardrails system, including finishes and grout.

2. Shop Drawings showing details of fabrication and instatlation for each type and of handrail,
railing, and guardrails required including plans, elevations, sections, profiles of rails, fittings,
connections, and anchors.

3. Prepare samples of each type of metal handrails & railings stainless steel hairline finish.
mere finish involves normal color and texture variations, include sample sets composed of two
or more units showing limits of such variations expected in completed works.

sInclude 6B long samples of each distinctly different railing member including guardrails,
handrails, top rails, posts, and balusters. Include samples of fittingsand brackets if requested by
Architect.

*Iinclude sample of typical welded connection.

QUALITY ASSURANCE

Single Source Responsibility

Obtain handrails, guardrail and railing systems of each type and material from a single manufacturer.
STORAGE

Store handrails, guardrail and railing systems in clean, dry location, away from uncured concrete and
masonry, protected against damage of any kind. Cover with waterproof paper, tarpaulin, or
polyethylene sheeting; allow for air circulation inside the covering.

FABRICATION

General

Fabricate handrails and railing systems to design, dimensions and details shown. Provide handrail and

railing members in sizes and profiles indicated, with supporting posts and brackets or size and spacing
shown, but not less than required to comply with requirements indicated for structural perffomance.
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Shop Assembly

Pre-assembled items in shop to greatest extent possible to minimize field splicing and assembly.
Disassemble units only as necessary for shipping and handling limitations. Clearly mark units for
reassembly and coordinated installation.

Welded Connections

Fabricate handrails, guardrail and railing systems of materials for interconnections of members of
welding. Use welding method, which is appropriate for metal and finish, indicated and develops
strength required to comply with structural performance criteria. Finish exposed welds and surfaces
smooth, flush, and blended te match adjoining surfaces.

Form changes in direction of railing members by bending members by metering, or as indicated on the
drawing, as approved by the Architect.

Fumish inserts and other anchorage devices for connecting handrails, guardrail and railing systems to
concrete or masonry work. Fabricate anchorage devices, which are capable of withstanding loading
imposed by handrails, guardrails and railing systems.

Coordinate anchorage devices with supporting structure.

a. For railing, and guardrail posts set in concrete provide pre-chiseled openings and insert posts as
indicated on drawings. Fill opening with non-shrink, non-metallic grout.

MATERIAL REQUIREMENTS
General

Comply with standards indicated for forms and types of metals indicated or required for handrail and
railing system components.

a. Stair Railings:
As indicated on plans.
b. Stair Handrail:
As indicated on plans.
c. Guardrail

As indicated on plans.

Refer to plans for the required dimension of various types of stainless steel railings and location.
Fastenings: commercial types, except where special types are shown or required.

Fastenings for all exterior work shall be non-ferrous, unless otherwise shown. Fastenings for steel and
aluminum and for all other interior work, where exposed, shall match the fastened metal.

Miscellaneous materials or accessories not listed above shall be provided as specified hereinafter the
various items of work and/or indicated on the drawings, or in accordance with manufacturer's
specifications.

Execution
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PREPARATION

Ensure surfaces to receive panels are structurally sound, even, smooth, clean, dry, and free from
defects detrimental to work.

INSTALLATION

a. Safety precaution and procedure shall be observed in determining the sizes and in providing
the required clearances by measuring the actual opening to receive the glass.

b. Secure glass with stainless steel brackets.
METAL FINISHES

Comply with NAAMM "Metal Finishes Manual’ for recommendations and designations of finishes,
except as otherwise indicated.

EXECUTION

PREPARATION

a Coordinate setting drawings, diagrams, templates, instructions, and directions for installation of
anchorages, such as sleeves, concrete inserts, anchor bolts, and miscellaneous items having integral
anchors, which are to be embedded in concrete and masonry construction. Coordinate delivery of such
items to project site.

b. Field Measurements

Take field measurements prior to fabrication.

INSTALLATION

GENERAL

a. Fit exposed connections accurately together to form tight, hairline joints.

b. Perform cutting, drilling, and fitting required for installation of handrails, guardrail and railing
systems. Set work accurately in location, alignment, and elevation, plumb, level, true, and free of rack,
measured from established lines and levels.

c. Field Welding

Comply with applicable AWS specification for procedures of manual shielded metal-arc welding, for
appearance and quality of welds made, and for methods used in comecting welding work. Weld
connections that are not to be left as exposed joints, but cannot be shop welded because of shipping
size limitations. Grind exposed welded joints smooth and restore finish to match finish of adjacent rail
surfaces.

d. Prior to anchoring, adjust handrails and railing systems to ensure matching alignment at
abutting joints. Space posts at interval indicated but not less than that required by design loading.

ANCHORING POSTS

a. Concrete-Anchored Posts: Provide chiseled opening on concrete base as indicated on the drawings
to receive railing posts and required anchoring system, holes of all loose material, insert posts, and fill
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annular space between post and concrete with non-shrink, non-metallic epoxy grout, mixed and placed
to comply with grout manufacturer’s directions.

RAILING CONNECTIONS

a. Welded Connections: Use fully welded joints for permanently connecting railing components by
welding. Cope or butt components to provide 100 percent contact or use manufacturer's standard
fittings designed for this purpose.

ANCHORING RAILING ENDS

a. Anchor railing ends to metal surfaces with manufacturers standard fittings using concealed
fasteners, unless otherwise indicated.

b. Anchor Railing Ends to Concrete or Masonry, use drilled-in expansion shields and concealed
hanger bolts, unless otherwise indicated.

PROTECTION

a. Protect finishes of railing, handrails and guardrails system from damage during construction
period by use of temporary protective coverings approved by railing manufacturer. Remove protective
covering at time of Substantial Completion.

b.Restore finishes damaged during installation and construction period so that no evidence remains of
cormrection work. Return items which cannot be refinished in the field to the shop; make required
alterations and refinish entire unit, or provide new units as required.
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ITEM 16 : PAINTING

GENERAL

General Requirements contain provisions and requirements essential to these Specifications; and
apply to this section, whether or not referred to herein.

SCOPE OF WORK

This Section covers the surface preparation, coating materials and application of coatings systems
required for the Works.

The work shall consist of furnishing of all labor, materials, equipment and other incidentals
necessary for the supply of painting materials and the complete painting of surfaces as shown on
the drawings in accordance with this Specification and as directed by the Engineer.

The term paint as hereinafter used includes emulsion paints, varnishes, oils, pigments, thinner
and dryers.

All exposed metal surfaces, except metal surfaces embedded in concrete, shall be painted unless
otherwise specified.

STANDARD

The following publications listed below, but referred to thereafter by basic designation only, forms a
part of these Specifications to the extent indicated by the reference thereto:

Steel Structures Painting Council (SSPC) U.S. Specification JIS K 5628 Red-lead Zinc Chromate Anti-
Corrosive Paint.

SUBMITTAL

1. The Contractor shall submit work method statements with lists of materials to the
Engineer for approval twenty-eight days before the starting of works. This statement shall
include following items:

a. Type of paint and manufacturer
b. Manufacturer's specifications
c. Storage and delivery of materials
d. Surface preparation
e. Finish painting and drying
f. Touch-up painting, if any
g. Equipment
2. The Contractor, before placing order for the painting materials, shall submit to the
Engineer for approval samples of materials. No placing of orders for material shall be made
without his approval.
STORAGE AND DELIVERY
1. The Contractor shall deliver all material to the site in the original labeled sealed cans

and containers, with labels intact and seal unbroken.
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a. Seals shall remain unbroken until after inspection and acceptance of material by the
Engineer.
b. The Contractor shall deliver materials in ample quantities sufficiently in
advance of the need to avoid any delay or interruptions in the works.
2.  Paint in thinner shall be stored in accordance with the approved manufacturer's
instructions.

a. All regulations required for storage of paint shall be observed and all necessary
safety signs required by goveming codes shall be posted.

b. Any damage caused by failure to exercise proper precautions in paint storage shall
be repaired.

MATERIAL REQUIREMENTS
PAINT

Paints for the protective coating system shall be the product of a manufacturer approved by
the Engineer.

Paints for exterior finish must be with tile like durability and elegance, fast drying, solvent based
acrylic, highly suitable for coastal or polluted areas with excellent anti-fungus properties and alkali
resistance.

100% Acrylic, water based, quick-drying, easy to clean-up and environmentally friendly, resist dirt,
stains, alkali, water, humidity, algae, mold and mildew growth and highly durable paint for interior
finigh.

An all-purpose synthetic quick dry paint for all types of wood and metal surfaces. It has high gloss,
good color retention and outstanding durability.

For pipes, valves and equipment, galvanized and ungalvanized ferrous metal, use a 100% acrylic
gloss paint, has excellent resistance to ultraviolet rays and resists chalking, cracking and color fading,
dries fast and environmentally friendly.

SCHEDULE OF PAINTING

Paint manufacturers shall be BOYSEN, DAVIES or approved equal.

Architectural tems

a. Exterior Finishes

1. On Concrete Walls
Three Coats, Concrete Masonry Paint Elastomeric Paint and Latex Paint
or approved equal

2. Unprimed Ferrous Metal

First Coat Red Oxide Primer,
or approved equal
Second & Third Coat Quick Dry Enamel

or approved equal
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3. On Concrete Block Wall

Masonry Neutralizer

Masonry Neutralizer or approved equal

Three Coats Elastomeric Paint / Latex Paint
Concrete Masonry Paint or approved equal

4. On Wood

First Coat Flatwall Enamel
Exterior Wood Primer or approved equal

Second & Third Coat Quick Drying Enamel
Exterior enamel or approved equal

b. Interior Finishes
Location of the various finishes are listed in the
Finish Schedule on the drawings or else will be
confirmed by PPA

1. On primer and coated metal two coats of
interior semi-gloss enamel or as indicated

Red Oxide Primer,
Quick Dry Ename!

in the Schedule finish or approved equal
2. On Plaster
First Coat Masonry Neutralizer
or approved equal
Three Coats Elastomeric Paint
or approved equal
3. On Wood
First Coat Flatwall Enamel
Enamel undercoater or approved equal
Second & Third Coat Quick Drying Enamel
Exterior enamel or approved equal

4. Wood Stain Finish

First Coat
Second & Third Coats
Fourth & Fifth Coats

Oil Wood Stain,
Lacquer Sanding Sealer
Clear Gloss Lacquer

or approved equal

¢. Non — Architectural Items
(Piping, valves, equipment, etc.)

1. Piping, valves, equipment etc. in rooms are
to be painted

2. Galvanized pipes and ducts

Primer — one coat

Finish — one coat

Red Oxide Primer,
or approved equal
Quick Dry Enamel
or approved equal

3. Black steel pipes

Primer — one coat

Finish — one coat

Red Oxide Primer,
or approved equal
Quick Dry Enamel
or approved equal

4. Mechanical ltems

a. Ungalvanized ferrous metal
Primer = one coat

Red Oxide Primer,
or approved equal
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Quick Dry Enamel
Finish — one coat or approved equal or approved
_ equal
b. Galvanized ferrous metal Red Oxide Primer,
Primer - one coat or approved equal
Metal Epoxy Paint
Finish — one coat or approved equal or approved
equal
c. Submerged galvanized fertous metal Red Oxide Primer,
Primer — one coat or approved equal
d. Buried miscellaneous ferrous surface Red Oxide Primer,
valves, & flanged joints (excl. pipe) or approved equal
Primer — one coat

EXECUTION

SURFACE PREPARATION OF STEEL

1. Steel surfaces shall be cleaned as follows:

All round welds, burrs and sharp surface projections shall be ground smooth
and all weld splatter shall be removed prior to blast cleaning.

Sand abrasives, if used, shall be clean, and free from sait and extraneous
matter. The sand shall pass through a 2.0mm test sieve, and be
substantially retained on a 0.18mm test sieve, with at least 25 percent retained
on a 0.355mm test sieve.

Metallic abrasive, if used, shall be sharp, hard and free from dust, and shall pass
through a 1.8 mm test sieve.

Blast cleaning operaticns shall not be conducted on surfaces that will be wet after
blasting and before coating, or when the surfaces are less than 10°C above degree
points, or when the relative humidity of the air is greater than 95 percent.

Any oil, grease, soil, dust or other foreign matter deposited on the cleaned
surfaces shall be removed prior to painting. In the event that rusting occurs
after completion of the surface preparation, the surfaces shall be cleaned
again in accordance with the specified method.

Particular care shall be taken to prevent the contamination of other corrosive
chemicals before the application of the paint. Such contamination shall be
removed from the cleaned surface by flash blasting and the paint applied

immediately.

Care shall be taken to prevent contamination of cleaned and painted
surfaces by cleaning operations in an adjacent area.

Surfaces not to be painted shall be suitably protected from the effects of
cleaning and painting operations.

SURFACE PREPARATION OF WOOD
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1. Wood surfaces shall be sanded to a fresh surface. Surface mould where present, shall
be removed by washing, rubbing down and buming off as necessary. Resinous exudation
and large knots shall be removed and replaced with filler or other materials approved by
the Engineer.

2. Parts of timber to be enclosed in walls shall always be primed unless already impregnated.
Priming shall be brushed on and a minimum of two coats applied to end grain. When the
priming paint is hard, all cracks, holds, open joints, etc. shall be made good with hard
stopping and rubbed down with fine abrasive paper. Priming of joinery shall be applied only
on site after the Engineer has approved such joinery and before it is fixed. For intemal
surfaces primer coats shall be carefully flatted.

SURFACE PREPARATION OF CONCRETE AND PLASTER

Concrete and cement plaster surfaces to be painted shall be prepared by removing efflorescence,
dust, dit, grease, oil, asphalt, tar, excessive mortar and mertar dropping and by roughening to
remove glaze. A zinc sulfate solution shall be applied before prime cost.

SURFACE PREPARATION FOR FIBER CEMENT SURFACES

Shall be dry and clean prior to application of the specified first-coat material. Oil, grease, or
rust stains shall be carefully removed by the use of suitable solvent. Wire brushing will not be
permitted. After the first coat has become dry and prior to application of finish coats, touch-up coats
shall be applied to suction spots.

ALUMINUM FRAMES FOR DOORS AND WINDOWS

All metal surfaces shall undergo pre-treatment process which includes: desmutting, water-
rinsing, degreasing/etching, water rinsing, zinc phosphating, water rinsing and acid rinsing.

Powder coating application, shall be factory applied and shall be done in one operation using an
electro-static powder gun. The materials to be coated should be well connected to earth. Coating
thickness should be kept to a minimum of 60 microns for exposed areas. On details which are to be
treated mechanically after coating (drilling, sawing, etc.), the coating film must not exceed 100
microns.

The powder coating shall be oven cured in the range of 20 minutes at 220° C (metal temperature
measured on the area with greatest metal thickness). The temperature variation in the oven should not
exceed +/- 10°C.

Handling

Coated items should be cooled to no less than 40° Centigrade before handling. Precautions
should be taken to avoid damages on the finished coating during stacking, storing and

transportation.
Storage and Delivery

Inspect materials delivered to the site for damage. Unload and store with minimum handling.
Provide storage space in dry location with adequate ventilation, free from dust or water
and easily accessible for inspection and handling. Store materials neatly on the floor, properly
stacked on non-absorptive strips or wood platforms. Protect finished surfaces during shipping
and handling using manufacturer's standard method.
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(Painting)

WOOD REPAIR

Badly decayed areas shall be removed and repaired. Areas and pieces decayed beyond repair
shall be replaced with new pieces that match originals in all respects. Moderately decayed areas,
weathered, or gouged wood shall be patched with approved patching compounds, and shall be
sanded smooth. The source or cause of wood decay shall be identified and corrected prior to
application of patching materials, Wet wood shall be completely dried to a moisture content
not exceeding 12 percent, as measured by a moisture meter, to its full depth before patching,
unless otherwise authorized. Wood that is to be patched shall be clean of dust, grease, and loose
paint.

1. Epoxy Wood Repair

Epoxy wood repair materials shall be applied in accordance with manufacturer’s written
instructions. Health and safety instructions shall be followed in accordance with the
manufacturer's instructions. Clean mixing equipment shall be used to avoid
contamination. Mix and proportions shall be as directed by the manufacturer. Batches shall
be only large enough to complete the specific job intended. Patching materials shall be
completely cured before painting or reinstallation of patched pieces.

2. Epoxy Consolidant and Epoxy Paste
Epoxy liquid wood consolidant shall be used:

1. To penetrate and impregnate deteriorated wood sections in order fo reinforce
wood fibers that have become softened or absorbent.

2. As a primer for areas that are to receive epoxy paste filler. Epoxy paste shall be
used to fill areas where portions of wood are missing such as holes, cracks, gaps,
gouges, and other voids.

MIXING AND THINNING

Mixing and thinning of paint sha!l be done in accordance with the approved manufacturer's printed
instructions. The pot life of each paint as stated by the manufacturer shall not be exceeded.

WEATHER CONDITION

The paint shall not be applied when the relative humidity is above 85 percent. The paint shall
not be applied in rain, wind, fog, dust or mist.

APPLICATION

Workmanship shall be first class in every respect. All work shall be done in a workmanship manner
so that the finished surfaces shall be free from runs, chop, ridges, waves, laps and unnecessary
brush marks. All coats shall be applied in such manner as fo produce an even film of uniform
thickness. Edges, comers, crevices, welds and rivets shall receive special attention to ensure that
they receive an adequate thickness of paint.

All painting shall be done by thoroughly experienced workmen.
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Safety regulations shall be adhered to at all times, including the wearing of respirators by persons
engaged on assisting in spray painting. Adjacent areas and installation shall be protected by
the use of cloths or other approved precautionary measures.

Plain enamel and vamish shall be applied carefully with good clean brushes or approved
spraying equipment, except that the initial coat on any surface shall be applied with brush.
Sufficient time shall be allowed between coats to assure thorough drying and each coat shall be
in proper condition before receiving the next coat.

Sanding and dusting as required shall be performed between coats in vamishing work. Finish
coat shall be smooth and free from runs, sags, and other defects. Exterior paint shall not be applied
during rainy days.

All paint when applied shall provide a satisfactory film and smooth, even surface. Paint shall be
thoroughly stirred and kept at a uniform consistency during application. Powdered metallic pigments
added at the time of use shall be mixed by adding the powder in small increments to about one-third
of the base paint or vehicle, with thorough mixing to obtain a smooth paste. The remainder of the
base paint shall then be thoroughly stirred in.

Different brands of emulsion paints shall not be mixed prior to application of the materials.

Where necessary to suit conditions of surface temperature, weather and method of application, the
package paint may be thinned immediately prior to application in accordance with the approved
manufacturer's directions, but not in excess of 125 cc of suitable thinner per liter (one pint per
gallon). Before using, the paint shall be mixed to a uniform consistency and shall be stirred frequently
during application.

Paints other than water-thinned paints shall be applied only to surfaces which are completely
free of moisture as determined by sight or touch and only such combinations of humidity to be
painted as will cause evaporation rather than condensation.

Surfaces which have been cleaned, pretreated and/or ctherwise been prepared for painting shall
be primed or painted with one coat of finish paint as soon as practicable after such preparation has
been completed, but in any event prior to any deterioration of the prepared surfaces.

The first coat of paint on all exterior surfaces shall be applied by brush. Interior prime coats and
all other subsequent coats on either exterior or interior surfaces may be applied by brush or spray.
Whenever spraying is permitted all areas inaccessible to spray painting shall be coated by
brushing or other suitable means. Brushes to be used for application of water-emulsions shall be
soaked in water for a period of 2 hours prior to use.

All cloths and cotton waste which might constitute a fire hazard shall be placed in closed metal
containers or destroyed at the end of each day.

Upon completion of the work, all staging, scaffolding, and containers shall be removed from the
site or destroyed in a manner approved by the Engineer. Paint spots, or stains upon adjacent
surfaces shall be removed and the entire job left clean and acceptable to the Engineer.

No smoking shall be permitted in the vicinity where painting is going on.

TOUCH-UP PAINTING

Touch-up painting shall be done with the same paint as used for the original coat. The
resulting minimum dry film shall be the same as for the original coat.

improvemnent of PTB
ot Porl of San Carlos, San Carios City, Negros Occidantal



a7
Techrical Specifications
{Painting)

Touch-up painting shall include cleaning and painting of field connections, welds and all damaged or
defective paint and rusted areas.

During touch-up painting, only loose, cracked, brittle or non-adherent paint shall be removed during
cleaning. All exposed edges shall be feathered. Touch-up painting shall be performed in a
manner which will minimize damage to sound paint. Rust spots shall be thoroughly cleaned and
edges of the existing paint shall be scraped back to sound material.

DRYING

1. No primer or paint shall be forced to be dried under conditions which will cause cracking,
wrinkling, blistering, formation of pores which would detrimentally affect the condition of the
paint.

2 No drier shall be added to the paint unless specified in the approved manufacturer's
instructions.

3. Painted surfaces shall be protected from dust, dirt, and the elements of the weather until dry

to the fullest extent practicable.

4, After drying, any areas of paint damaged from any cause shall be removed, the surface
again prepared and then touched-up with the same paint and to the same thickness as
the undamaged areas as specified in sub-section 4.14.3.7 above.

HANDLING

1. Precautions shall be taken to minimize damage to paint films resulting from stacking for
drying.

2. Paint which is damaged in handling shall be scraped off and touched-up with the same
paint and in the same thickness as was previously applied to the damaged area at
Contractor's expense.

INSPECTION

1. All works and materials supplied under this Specification shall be subject to inspection
by the Engineer.

2. The Contractor shall correct such works or replace such materials found defective under

these Specifications at his own expense.
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{Facilities And Device For Persons With Disability}

ITEM 17 : FACILITIES AND DEVICE FOR PERSONS WITH DISABILITY
SCOPE OF WORK
The work shall consist of furnishing matenals, tools, labor and incidentals necessary for the
construction/finstallation of facilities and device for disabled persons as shown on the Drawings
and in accordance with the Implementing Rules and Regulations of Batas Pambansa Bilang 344
and this Specification.
MATERIAL REQUIREMENTS
GRAPHIC SIGNS
Graphic signs like the International Symbol of Access shall be fabricated from plastic materials, white
color with either dark biue background. Letters and symbols shall be laminated and raised from the
background.
HANDRAILS

Handrail for ramp shall be S0mm@ tubular stainless steel buff finished. it shall be provided with a small
hole as of a Braille system.

GRABRAIL

Grab rail shall be manufactured from gauge 18 tubular stainless steel 25mm{ and provided with safety
grip finish.

CONCRETE MATERIALS FOR RAMPS

1. Portland cement shall conform with the requirement of "Reinforced Concrete”.

2, Aggregates shall conform with the requirements of "Reinforced Concrete”.

3. Temperature bars shall have diameter of 10mm conforming with the requirements of "Concrete
Works".

EXECUTION
GRAPHIC SIGNS

1. Directional and information signs, indicating the location of the ramp for physically handicapped
persons, shall be installed / placed at the front of the main entrance of the Building. The signed
board size and dimensions shall be based on DOTr approved Standard Design, schedule 40,
sign post and the text and arrow shall be in accordance with the International Symbol of Access
"B". Manual (See attached drawings and tabulation).

2. Signs shall be placed at the entrance and exits of the ramps and toilets, installed at
conspicuous locations. The signboards shall be based on DOTr approved Standard Design
Manual (See attached drawings and tabulation).

RAMP

The ramp shall be constructed as shown on the drawings and with a nonskid surface and tactile
strips.
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ITEM 18 : TOILET PARTITION
GENERAL

General Requirements contain provisions and requirements essential to these Specifications; and
apply to this section, whether or not referred to herein.

SCOPE OF WORK

Fumish and install toilet partitions as shown on drawings and as specified herein.

SUBMITTALS

1. Submit shop drawings indicating elevations of partitions, full scale sections, thickness and
gauges of metal, fastenings, proposed method of anchoring, the size and spacing of anchors, details of
construction, hardware, fittings, mountings, and other refated items and installation details.

2. Submit a sample of each item of hardware, fittings, fastening, and each type of panel. The
panel sample shall be cross sectioned not less than 150 mm by 150 mm in size and shall show finish
on base material and core of the panel.

3. Submit manufacturer's data literature for each item of hardware, fitting, fastening and each type
of panel, complete with description of materials, finishes, and anchoring devices, and appurtenances.

4. Submit one sample of each color of partition for verification that products match the color
indicated. Where colors are not indicated, submit the manufacturers standard color samples for
selection by the Architect.

DELIVERY AND STORAGE

Deliver materials to the site in original sealed containers or packages, bearing the manufacturer's
name, brand designation, specification number, type, style and finish as applicable. Store and handle
materials in a manner to protect them from damage.

MATERIALS

Toilet compartments/cubicles - comprising 12mm thk intermediate panels, doors, and
~ partitions/compartments (compact laminated phenolic board) including door frame system urinal
divider, cubicle divider, hardware and accessories in stainless finish and all other incidentals to
complete.

Sizes, dimensions of doors, cubicles and dividers as shown on plans. Color shall be as selected by
Architect.

All the accessories shall be heat chemical and bacteria resistant.

All edges of doors and pilasters are chamfered and ﬁnisﬁ without any metal trimming.
EXECUTION

INSTALLATION

Installation of toilet partitions and urinal screens shall be in accordance with approved shop drawings
and manufacturers installation and directions.
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ITEM 19 : SIGNAGES AND LOGO

SCOPE OF WORK

Fumish materials and perform labor to include miscellaneous works required for the installation of room
identification for the toilets and port office.

SAMPLE AND SHOP DRAWINGS

The Contractor shall submit samples for approval by the Architect. Notify the Architect for any changes,
clanfications and discrepancies.

For the room 1.D. full size lettering layout and installation method shall be submitted to the Architect for
approval before start of work

MATERIAL REQUIREMENTS

1. PPA LOGO (Motiff Logo Detail}

¢ Hot dip Build-up 4.50mm thick Metal sheet screwed at the back.

® Hot dip Build-up 12.5mm thk. Metal Sheet screwed at the back for PPA Logo

@ Hot dip Build-up 5.00mm thk. Metal sheet screwed at the back for Port Name Logo

2. PPA LOGO (Entrance Logo Detail)

® Hot dip Build-up 4.50mm thick Metal sheet screwed at the back.

® 5mm thk. Colored Acrylic Plastic Sheet screwed at the back for PPA Logo

3. ROOM MARKERS

Black acrylic letters, 38mm (1-1/2") high on white acrylic background, 83mm (2-1/2") high, with clear
acrylic cover. Lengths shal! be as required by the full notation therein.

EXECUTION

WORKMANSHIP

Workmanship shall be executed in high quality comparable with artworks.
MOUNTING

For all mounted assemblies, appropriate mounting hardware and connectors which are concealed shall
be sufficiently used.

Assemblies shall be mounted plumb, straight, level, and at prescribed heights.
INSTALLATION
Installation shall be done in a secure and permanent manner at prescribed heights and/or layout. The

backwall shall not be mutilated. After the dowels are positioned, fill with expanding grout, or other
approved fillers, and retouch, flashed to the backwall surface.
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Technical Specifications
{Project Bilboard)

MEM 21 : PROJECT BILLBOARD

SPECIFICATION
The Project Billboard shall be installed at location(s) designated by the Engineer.

The size and specifications of materials for the standard billboard shall be 4ft. x 8ft. (1,200mm x
2,400mm) using % inch (12mm) marine plywood or tarpaulin poster on 3/16 inch (5mm) marine
plywood.

Project billboards shall not contain Name(s) and/or picture(s) of any personages.

See attached drawings for further details of the standard billboard.
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Technical Specifications
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{Safety Signages and Barricades)

ITEM 21 : SAFETY SIGNAGES AND BARRICADES
DESCRIPTION
This work includes the furnishing and installing of safety signages and barricades in accordance
with the specifications and to the details shown below in the drawings, or as directed by the
Engineer.
SPECIFICATION
The Signage's and Barricades shall be installed at location(s) designated by the Engineer.
The sizes of the standard signages shall be 2-2/3ft x 4ft (800mm X 1,200mm}) for fixed type and
2ft x 2-2/3ft (600mm x 800mm) for mobile type. For barricade standard 2ft x 2-2/3ft (600mm Xx
800mm) shall be provided.

The materials to be used for signages and barricades are % inch (12mm) marine plywood or
tarpaulin poster on 2" x 2" (50mm x 50mm) good lumber frame (see drawing below).

The printing or painting shall be the discretion of the Engineer.
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