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Tachnice Specfications {Bulding YWorks)
{Stoal and Meatel Works)

INSPECTION AND TEST OF WELDING

1. Inspection of Welding
Inspection of weilding shall be executed for the following work phases.
a. Before Welding

Scum, angle of bevel, root clearance, cleaning of surface to be welded, qualfity of
end tab, drying of welding rod.

b. During Welding

Welding procedure, diameter of coil and wire, type of flux, welding cument and
voltage, welding speed, wekling rod peosition, length of arc, metting, cleaning of slag of
each level under surfaca chapping, supervision of welding rod.

C. After Execution of Welding

Assurance of bead surface, existence of harmful defects, treatment of crater,
quality of slag removal, size of fillet, dimension of extra f2l of butt welding, treatment of
end tab.

2. Testing of Welding
Twenty percent {20%) of welds contributing in the overall strength of the structure and
which will be inaccessible for the inspection in service shall be tested.

Welding shall be tested by ultrasonic test to the extent specified herain or as directed by the
Engineer.

Where partial inspection is required, the ultrasonic test shall be located at random on the
welds so as to indicate typical weikding quality.

¥ ten percent (10%) of the random ultrasonic tested indicate unacceptable defect, the
remaining eighty percent (80%) of the welding shalt be tested. Repair welding required shall
be uttrasonic tested after the repairs are made.

CORRECTIONS

in lieu of the rejection of an entire piece or member containing welding which is unsatisfactory
or which indicates inferior workmanship, corective measures may be permitted by the Engineer
whose specific approval shall be obtained for making each cormrection. Defective or unsound welds
or base steel shall be commacted either by removing and replacing the entire weld, or as follows.

1. Excessive convexity or overiap shall be reduced by grinding.

2. Undercuts, lack of weld shall be repaired with necessary reinforcement of weld after
removal of any foreign materials such as slag, dust, oil, etc.

3. Any defects such as slag inclusions, incomplete fusion, or inadequate joint penetration,
shall be completety removed, cleaned and re-welded.

4 Cracks in welds or base steel, shall be removed to sound steel throughout their
length and Scm beyond sach end of the crack, followed by welding. The extent of the crack,
depth and length, shall be ascertained by the use of acid etching, magnefic particle
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Technical Specificstions (Buikding Works)
{(Shwet and Nwial Yorks)

inspection or other equally positive means.
The removal of welded steef shall be done by chipping, grinding, oxygen cutting, oxygen
gouging, or air carbon arc gouging and in such a manner that the remaining welded steel

or base steel is not nicked or undercut Defective portions of the welding shall be
removed without substantial removal of the base steel.

INSTALLATION
1. Installation Program
a. Prarequisite Condition
Prior to executing steel fabsication and field installation, the Contracior shall
prepare a comprehensive installation program including engineering supendision
organization, fabrication procedures, field installation procedures, matenat
application, machinery applications, inspection procedure, scope and standard of
quality jdgment, and submit to the Engineer for approval.
b. Special Technical Engineering

Special technical engineexing different from contract specifications ¢an be applied upon
receiving approveal of the Engineer.

2. InstaBiation Requirement
a Setting of Anchor Bott and Others
a. 1. Anchor bolts shall be set in accurate position by using templates.

a.2. The sefting method shall ba proposed to the Engineer for his approval before
sedting starts.

a.3. The threads of bolt shall ba cured with an appropiiate method against rust
and/or any damage before tightening.

a. 4. Non-shrink mortar shall be placed under base plates, well cured to obtain
the sufficient strength before bearing loads are applied to base plates.

b. Temporary Bracing

b. 1. Temporary bracing shalt be installed as necessary to stay assemblies and
assume ioads against forces due o transport, erection operations or other
work.

b.2. Temporary bracing shall be maintained in place until permanent
wolk is properly connected and other construction installed as necessary for
support, bracing or staying of parmanent work.

b.3. Extent and qualily of temporary bracing shall be as necessary against wind

and other loads, inchxding seismic loads not less than those for which the
permanent structure is designed to resist.

G Adequacy of Temporary Connections
During erection, temporary connection work shall be securely made by bolting and/or
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Tachnical Specifications ([Bulding Yybria}
{56l pnd Motal Works}

welding for all dead load, wind and erection stresses.
d. Alighmemnt

No parmanent bolting or welding shall be done until the alignment of all parts with
respect to each other shall be true within the respective tolerances required.

e Field Welding

e. 1. Any shop paint or surfaces adjacent to joints whers fisld welding is to
be executed shall be wire brushed to remove paint/primer.

e. 2. Field welding shali conform to the requirements specified herein, except as
approved by the Engineer.

f. High Strength Bolts

Final tightening of high strength bolts shall be done by using manufacturers
power operated equipment without any overstress to the threads,

Q. Correction of Emors

9. 1. Corrections of minor misfits by use of dnft pins, and reaming, chipping or
cutting will be permitted and shall be provided as part of erection work.

9. 2. Any errors to be comected or adjusted, preventing proper assembly, shafl
be immediately reported to the Engineer, and such camections or adjustments
shall be made as necessary and approved by the Engineer,

g. 3. Cutting or alterations other than as approved will not be permitted.
h. Erection
h. 1. Erection and installation shall be as per approved shop drawings.

h. 2. Each structural unit shall be accurstely aligned by the use of steel shims, or
other approved methods so that no binding in any moving parts or distortion of
any members occurs before it is finally fastened in piace.

h.3. Operations, procedures of erection and bracing shall not cause any
damage to works previously placed nor make overstress to any of the
building parts or components. Damage caused by such operations shall
be repaired as directed by the Engineer at no extra cost to the Empioyer.

GALVANIZING
PREPARATION

All mild steel parts exposed to weather shall be hot-tdipped galvanized after fabrication in accordance
with the requirements of ASTM A 123 or ASTM A 153, Prior to galvanizing, the surfaces shall be
cleaned of dirt, weld splatier, grease, siag. oil, paint or other deleterious matters. The steel
surfaces shall be chemically de-scaled and cleaned with the same abrasive blast or other suitable
method as approved by the Engineer,
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Tachni Specifications (Buiking VWoris)
{Steel and Mwial Worka}

COATING

The zinc coating shall consist of uniform layers 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 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 rich paints.

PAINTING

This work shall consist of the preparation of the metal surfaces, the apglication, protection
and drying of the painted surfaces, and supplying of all toois, tackle, scaffolding, labor and
materials necessary for the entire work. Painting shall be applied in the field or shop as
approved by the Engineer.

Unless otherwise specified or approved, all painting work for structural steel shall comply with the
requirements of this Section.

SHOP PAINTING

All structural steel shail be given a shop primer after fabrication and cleaning before defivery
1o the site.

All steel work shall be thoroughly dried and cleaned of afl locse mill scale, rust and foreign
matters by means of sand blasting or other suitable methods approved by the Engineer before
shop painting shall be applied. Each individual piece shall be painted prior to assembly. Pottions
where fiekd welding or fiald contact with concrete is required shall not be painted.

Except for galvanized surfaces ard items to be encased in concrete, clean ferrous metal
surfaces shall be given ane coat of Amerlock 400 Epoxy Primer at 100 Microns or approved
equal. Additional coat shall be applied to surfaces that will be concealed or inaccessible for
finish painting by Amerlock 400, Top Coat at 150 Microns with color or equivalent.

FIELD PAINTING

After erection, the Contractor shalf thoroughly prepare and clean the entire surface of all structural
steel from all dirt, grease, rust or other foreign matters. The entire surface of all members shall
then be field painted,

MATERIALS
1. Structural Stesl Work

a. After surface preparation, steelwork shall be given one coat of approved
prefabricating primer.

b. Before final assembly of steelwork at the fabricator's shop, two shop coats of
special red lead primer shall be applied to the surface of sections to be in
permanant contact, meeting faces and all other concealed surfaces. After final
assembly, but before delivery to the project site, the steefwork shall likewise be
given two shop coats of special red lead primer.

2. Galvanized Steetwork

All galvanized steelwork shall be treated with zinc chromate two-pack etch primer folkwed by
one coat of non-etch zinc chromate primer.

MRRF -FURT FACATIES (COIVIL WORKCE)
Port of Massei (MAA-Secior 53, Marrw! Ciy, Lanas cel Sur



62
Tactmical Specifications (Building ‘Works)
{Sioul and Meial VWorks)

3. Miscellaneous Metal Work

Uniess otherwise specified in other Sections of the Specifications or shown on the
drawing, miscellanecus metal works such as iadders, structural steel ladder rungs, etc.
shall be given two shop coats of epoxy primer and two coats of epoxy enamel.

CONSTRUCTION METHODS
1. Cleaning of Surfaces

Surfaces of metal to be painted shall be thoroughly cleaned; removing rust, loose mill scate,
dirt, oil or grease, and other foreign substances. Unless cleaning is to be done by sand
blasting, all weld areas, before cleaning is started, shall be neutralized with a proper
chemical, after which they shall be thoroughly rinsed with water.

Three methods of cleaning are provided herein. The particular method to be used shall be as
directed by the Engineer.

2. Hand Cleaning

The removal of rust, scale, and dirt shall be done by the use of metal brushes, scrapers,
chiseis, hammers or other effective means. Qil and grease shall be removed by the use of
gasoline or benzens.

Bristle or wood fiber brushes shall be used for removing loose dirt.
3. Sarxiblasting

Alt steel shall be cleaned by sandblasting. The sandblasting shall remove all locse mill
scale and other substances. Special attention shall be grven to cleaning of comers and re-
entrant angles. Before painting, sand adhering to the steel in comers and elsewhere shall
be removed. The deaning shall be approved by the Engineer prior to any painting which shall
be done as soon as passible before rust forms.

4 Flame Cleaning

All metal, except surface inside boxed members and other suifaces which shall be
inaccessible o the flame cleaning operstion after the member is assembled, shall be
flame deaned in accordance with the following operations.

a. Oil, grease, and similar adherent matter shall be removed by washing with a
suitable solvent. Excess scivent shall be wiped from the work before processing with
subsequent operations.

b. The surface to be painted shall be cleaned and dehydrated (free from occluded
moisture) by the passage of oxyacetylene fiames which have an oxygen fo
acetylene ratio of at Isast 1.0. The oxyacetylene flames shall be applied to the
surfaces of the steel in such a manner and at such speed that the surfaces
are dehydrated; dirt, rust loose scale in the form of blisters or scabs, and similar
foreign matters are freed by the rapid, intense heating by the flames. The rumber
amangement and manipulation of the flames shall be stich that alf paris of the surfaces
to be painted are adequately cleaned and dehydrated.

c. Promptly after the application of the flames, the surfaces of the steel shall be wire
brushed, hand scraped wherever necessary, and then swep and dusted to remove
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Technicxl Epacifications (Buikiing Works)
(Swel and Metal Works)

all free materials and foreign particles.

d. Paint shall be applied promptly after the steel has been cleaned and while the
temperature of the steel is still above that of the surrounding atmosphere.

Weather Conditions
a. Exterior Coatings

Coatings to surface shall not be applied during foggy or rainy weather, or under the
following surface temperature conditions: below 4°C, or over 35°C, unless approved
by the Engineer.

b. Interior Coatings

Coatings shall be applied when surfaces to be painted are dry and the following
surface temperatures can be maintained: between 18 to 35°C during the application.

Application

a. Paint shall be factory tinted and mixed. All paint shall be field mixed befora
applying in order to keep the pigments in uniform suspension.

b.  Field Painting

When the erection work is complete, including all bolting and straightening of
bent metal, all adhering rust, scale, dirt, grease or other foreign materials shall be
removed as specified above.

As socn as the Engineer has examined and approved each stee) and metal works
structures, all field bolts, all welds, and any surdaces from which the top or first
coat of paint has become wom off, or has otherwise come defective shall be
cleaned and thomughly covered with one coat of paint.

Surfaces to be bolied and surfaces which shall be in contact with concrete, shail not
be painted. Surfaces which shail be inaccessible after erection shafl be painted with
such field coats as are required. When the paint applied for retouching the shop coat
has thoroughly dried, and the fiekd cleaning has been satisfactorily compieted, such
fiekd coats as are required shall be applied. In no case shall a succeeding coat be
applied until the pravious coat is dry throughout the full thickness of the paint film. All
small cracks and cavities which were not sealed in a watertight manner by the first
field coat shall be filled with 2 pasty mixture of red lead and linseed oll before the
second coat is applied.

The following prowvision shall apply to the apphication of both coats. To secure a
maximum coating on edges of plates or shapes, bolt heads and other parts
subjected to special wear and attack, the edges shall first be striped with a
longitudinal motion and the bolt heads with a rotary motion of the brush, followed
immediately by the general painting of the whole surface, including the edges and boit
heads.

The application of the second field coat shall be deferred until adjoining concrete
work has been placed and finished. If concreting operations have damaged the
paint, the surface shall be re-cleaned and repainted.
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TJachnics? Specifications (Buiding Works)
(Steat and Metal Works)

General Manners

Painting shall be done in a neat and workmanlike manner. Paint may be applied
with hand brushes or be spraying, except aluminum paint which preferably shall
be applied by spraying. By either method the coating of paint applied shall be
smoothly and uniformly spread so that no excess paint shall collect at any point. If the
worlg r:;ne by spraying is not satisfactory to the Engineer hand brushing shafl be
required.

Brushing
When brushes are used, the paint shall be so manipulated under the brush as to

produce a smooth, uniform, even coating in close contact with the metal or with
previousty applied paint, and shall be worked into all comers and crevices.,

Spraying

Power spraying equipment shall be used to apply the paint in 2 fine spray.
Without the addition of any paint, the sprayed area shall be immediately followed
by brushing, when necessary, to secure uniform coverage and to eliminate
wrinkling, blistering and air holes.

Removal of Pzaint

if the painting is unsatisfactory to the Engineer the paint shafl be removed and the
metal thoroughiy cleaned and repainted.
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Techrnical Specifcations
(Piling Works - PSC)

FTEM 12 = PILING WORKS [PRE-STRESSED CONCRETE PILES)
SCOPE OF WORK

Th_is section covers the minimum requirements for the fabrication, hauling, spotting, driving and
finishing of all foundation piles to be used in wharves/piers/platforms/pife anchor.

The Contractor may however, adopt, in addition to this minimum requirements additional provisions
as may be necessary to insure the successful prosecution of the work related to foundation piling.

METHOD STATEMENT

Before the commencement of any piling works, the Contractor shall submit (allowing sufficient time
for consideration) to the Engineer for approval a Safety Policy and a Method Statement which shall
inciude the following information:

1. Program of Works detailing sequence and timing of individual portions of works.

2 Maximum proposed lead at any stage of driving between a pile and its neighbor and the
limitations of same Iif hard driving is encountered.

3. Contingency plan in the event of encountering obstructions or reaching driving refusal fo
minimize disruption/delay especially when using pitch and drive methods.

MATERIAL REQUIREMENTS
TYPE OF FOUNDATION PILES

Pre-stressed concrete foundation piles to be used shall be in accordance with the design as shown
on the Drawings and cailed for in the proposal.

PRE-STRESSED CONCRETE PILES

Pre-stressed concrete piles shall be constructed in accordance with the standard practice employed
for the particular system specified and as directed by the Engineer subject to the following clauses.

1. Pre-stressed concrete piles shall be of readymade products of approved fabricator regulary
engaged in the production of pre-stressed concrete piles.

2. i an altemative system of pre-stressing to that shown in the Drawings is proposed by the
Contractor, full details, procedures and explanations shafl be submitied in writing to the
Engineer for his approval. When approved for the work, the provisions of this Specification
and such other provisions as he may require shall be fully satisfied.

3. Concrete strength, kigh tension wires/strands, reinforcing bars to be used for pre-stressed
concrete work shall be as specified in the Drawings.

4. The Contractor shail submit the casting method including pre-stressing, application of siress
and casting schedule and shall obtain the approval of the Engineer before commencement
of fabrication of the piles.

5. The Contractor shall amange for the Engineer to have free access to the place of
manufacture of the piles.
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Technkat Specilicatons
(Piling Works, - PSC)
6. Piles shall be cast on & horizontal platform in approved steet moulds and details of the
formwork and methods of concreting shall be as specified. The concrating of each pile shall
be completed on one continuous operation and no interruption shall be permitted.

The pile butt must be formed truly square to the axis of the pile. Provision for standard
splicing shall be provided unless otherwise ordered by the Engineer.

7. Anchorages shall be made from steel of a suitable quality to withstand paermanently the
forces imposed upon them, and shall in general be in accordance with the normat practice of
the propiietors of the pre-stressing system in use.

8. Application of stress, grouting of pre-stressing cables, protection of pre-stressing cable
anchorages and other necessary steps to complete the pre-stressing process shall conform
to the standard practice of the pre-stressing system in use or as directed by the Engineer.

9 When the stress has been transferred to the pile, the pile shall exhibit no curvature in its
length on any face greater than 3 millimeters deviation along a chord of 15 meters (1 in 500).

10.  Pre-cast pre-stressed units shall be lifted only by lifting holeshook as indicated in the
Drawings, or when not provided can be lifted by slings placed securely at comesponding
points. Units shall be kept in the upright position at all times and shock shall be avoided. Any
unit considered by the Engineer to have become sub-standard in any way shall be rejected

and replaced by an acceptable unit.

11.  Each pre-stressed member is to be uniquely and permanently marked to show its type, date
of casting, length of pile and any control markings as ordered by the Engineer

12. Forms shall conform to the geometry of the pile with the provision of chamfer as shown on
the Drawings.

13.  Not less than five (5) cylindrical specimens shall be made for each casting batch of which at
least two (2} shall be reserved for 28-day test, one (1) for 7-day, one (1) for 14-day, and one
(1) test prior to lifting of pre-stressed concrete piles from the casting bed. Lifting of pites shall
only be dona if the result of the compressive strength has reached at least 60% of the
specified compressive strength.

14.  Wires/strands specifications shall be in accordance with ASTM A 416.

EXECUTION
HANDLING OF PILES

All piles shall be carefully lifted at the location of the Jifting points as indicated in the Drawings. Other
practical and convenient methods may be used subject to the approval of the Engineer.

DRIVING OF PILES
A hydraulic or diesel pile hammer shall be used for driving the pre-stressed concrete piles.
The required weight of ram for the hydraulic or diesel pile hammer, ranges from 3.5 {0 4.5 tons.

Piles driven shall be heid fimly in position in axial alignment with the hammar by means of leads of
adequate fength. Approved cushions shall be provided to the pile butts.
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PILE SPLICING
General Provision

1. The alignment of pifes shall be plumb and the length of upper and lower segment shall be in
accordance in the approved plans.

2. The splice shall be embedded at least 4m from the design depth elevation.
Surface Preparation
Concrete piles to be bonded must be theroughly deaned, free of dirt, paint, grease, oil, curing compound

and other contaminants. The concrete surface must be dry. Clean the dowels with steel brush to
removed rust and other impurities. Blow compressed air to the dowel holes.

Pile Splicing Epoxy

Piiing splicing epoxy is a two components, low viscosity, rapid cure, chemical resistant epoxy with high
physical strength.

Preparation and Application of Epoxy Mortar

Mixing and ratio of pile splicing epoxy and dry silica sand, application and curng of epaxy mortar shalt
refer to product manual.

Compressive Strength

The compressive strength of epoxy mortar (Pile Splicing Epoxy + Dry Silica Sand) shall be at least 1.2
times the design compressive strength of pile or 8,000psi.

Mechanical Properties of Epoxy
Cured state at 27° C {80° F) for 24 hours

Mechanical Properties Specification (Test Methods)
Uttimate Tensile Strength ASTM D 638
Uttimate Fiexural Strength ASTM D 790
Hardness ASTM D 2240 _
Compressive Strength at 1 hour cure ASTM D 695
Compressive Strength with Silica Sand ASTM D 895

PILE CHIPPING

Each pile shall be chipped-off to required elevation as indicated in the drawing. The contractor shall
ensure that no damaged/cracked on the main pile will occurmad after each chipping. Reinforcement
from driven piles (dowels and strand) shall not be cut and will be incorporated to the construction of

deck. Splicing of dowels are allowed in case of pile cutling due to early refusal,

BEARING POWER OF PILES

Each pile shall be driven 1o attain not less than the required minimum bearing power shown in the
pile scheduie, as determined by the Hiley's Formula as follows:

For Diesel Pile Hammer :

2WH
S+254
2WH
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(Piing Works - PSC)
For Hydraulic Pile Hammer: R = X ————
3 S+254
where ; R = allowable bearning capsacity of pile (tf)
W = weight of ram (tf)
H = fall of ram (cm)
S = set {cm)

INTERRUPTED DRIVING

1N!.*l'ﬂan driving is stopped before final penetration is reached and/or refugal is attained, the record of
pile penetration shall be taken only after @ minimum of 30 cm. {12 in.) total penetration has been
obtained on resumption of driving.

ALIGNMENT TOLERANCE

Pies driven shall be within the allowabie tolerance in afignment of 10 cm. {4 in.) in any direction.
DAMAGED AND MISDRIVEN PILES

1. Pites shall not be more than 10 cm. (4 in.) out of place at cut-off level. All vertical piles shall
not be more than 2% out of plumb.

2. Any pile damaged by improper driving or driven out ¢f its proper location, or driven out of
elevation fixed on the plans, shall be corrected comrespondingly at the Contractor's expense
by any of the following methods:

a. Withdrawat of the pile and replacement by a new pile.
b. Dsiving a second pile adjacent to the defective one.
c. Splicing an additional length.

The method to be adopted in each case shall be at the discretion of the Engineer.

OBSTRUCTION

Where boulders or other obstructions make it impossible to drive certain piles in the location shown

and to the required bearing strata, the Engineer may order additional pile or piles driven at other

suitable location.

RECORDS

The Contractor shall keep records of each pile driven and shall fumish the Engineer two (2) signed

typewritten/computerized copies. The records shall show the number of blows per 0.50 m. of initia

penetration taken from the free fall elevation of the pie down to penetration depth of 5.0 m., the
penetration under the last 10 blows, and the calculated safe joad according to the Hifey's Formula
as stated in bearing power of piles.

TESTING OF MATERIALS
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Technical Specificaiions
{Piling Worka - PSC)

The requirements regarding testing of concrete and reinforcement used in reinforced concreta piles
shall be in accordance with “Reinforced Concrete”.

However, the Engineer may conduct the necessary testing at the approved fabricator's casting yard
whenever he considers necessary. Tests shall be caried out at the Contractor's expensa.

High Tensile Strand shall be tested according 1o the latest ASTM Standard and PPA Circular
STORAGE AND HANDLING OF PILES

When raising or transporting piles, the Contractor shall provide slings or other equipment to avoid
any appreciable bending of the pile or cracking of the concrete. Pile materials damaged in handling
or driving shal be removed from the site and replaced by the Contractor at his expense.

Concrete piles shall be so harxdled at all times as to avoid breaking or chipping of the edges.
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Technical Specications
(Conatruction Joirts}

ITEM 13 : CCONSTRUCTION JOINTS

SCOPE OF WORK

This item shall consist of the manufacturing and instaflation of construction joints ! expansion pints
in accordance with the details, and at the locations, fines, grades and dimensions shown in the
drawings.

MATERIAL REQUIREMENTS

1. All construction joints / expansion joints shafl be hot-dipped gavanized inside and out in
accordance with intenational standards for galvanizing BS EN1460.

2. Painted finish shalil be rejected.

3. All steel gratings and angle bars for construction joints / expansion joints shall be hot-dipped
galvanized except for the nuts, washers and botts which shall be stainless steel.

4 Welding shall be in accordance with the AWS Code and as herein specified or any other
welding standard, approved by the Engineer.

The Contractor shall be required to submit test certificates for steel matevials for the construction /
expansion joints joints used in its manufacture; and for hot-dip galvanizing which shall meet or
exceed the specifications under “Zinc Coating”.

EXECUTION
DELIVERY, STORAGE AND INSTALLATION

1. Upon defivary at site, the hot-dipped galvanized construction joints / expansion joints shall
not be subjected to the following activities:

Re-fabrication

Cutting

Grinding

Welding

Sawing

Any hot works or similar activities

o W N "

2. Stainless steel nuts and bolts may be tack welded using stainless steef welding rods.

3. The consfruction joints / expansion joints shall not be exposed to sea water and other
cofmosive chemicals or
substances prior to installation.
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Technical Specifications
(Zinc Hot-Dip Gabvanized)

iTEM 14 : ZINC (HOT-DIP GALVANIZED) COATINGS ON iRON AND STEEL

SCOPE OF WORK

This specification covers the requirements for zinc coating (galvanizing) by the hot-dip process on
iron and steel products made from rofled pressed and forged shapes, casting, plates, bars and
strips.

This specification covers both fabricated and un-fabricated products, for example, assembled steel
products, structuraf stesl fabrications, large tubes already bent or welded before gahvanizing, and
wire work fabricated from uncoated steel wire. It also covers steel forgings and iron castings
incorporated into pieces fabricated before galvanizing or which are too large to be centrifuged {or
otherwise handled to remove excess galvanizing bath metal).

MATERIAL REQUIREMENTS
STEEL OR IRON

The specification, grade or designation, and type and degree of surface contamination of the iron or
steel in articles to be galvanized shall be supplied by the purchaser to the hot-dip galvanizer prior to

galvanizing.
The presence in steefs and weld metal, in certain percentages, of some efements stuch as silicon,

carbon an phosphorus tends to accelerate the growth of the zinc-iron alloy layer so that the coating
may have a matte finish with a littie or no outer zinc layer.

EXECUTION
FABRICATION

The design and fabrication of the product to be galvanized shall be in accordance to the
plans and specifications. ASTM Practices A 143, A 384 and A 385 provide guidance for
steel fabrication for optimum hot-dip gaivanizing and shall be complied with in both design
and fabrication,

CASTINGS

The composition of heat treatment of iron and stee! castings shall conform to
specifications designated by the purchaser. Some types of castings have been known to
show potential problems being embritttied during normal thermal cycle of hot-dip
galvanizing. The requirements for malisable iron castings to be galvanized are stipulated
in ASTM specification A 47.

ZINC

The Zinc used in the galvanizing bath shall conform to ASTM Specification B 6. If a zinc alloy is used as
ﬂwpﬁmaryfeedtomegalvanizingbath,ﬂlenmebasemateridusedtomakemaaﬂoyshdlmnfum
to ASTM Specification B 6.

BATH COMPOSITION

The molten metal in the working volume of the galvanizing bath shall contain not Jess than an average
value of 98.0% zinc by weight.
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COATING PRCPERTIES
Table 1 - Minimum Average Coating Thickness Grade by Material Category

All Specimens Tested
Steel Thickness Range (Measured), msm (in.)
Maierial Catagory <1116 | 1/1610<1/8 | 1/8t0<3/16 | >316to<1/4 | z1/4
(<18) | (1610<32) | (321048) |(>4800<64) | (264)
[ Structural Shapes & Plate 45 65 75 85 100
Stfip and Bar 45 &5 75 85 100
Pipe and Tubing 45 45 75 75 75
Wire 35 50 80 65 80
COATING THICKNESS

The average thickness of coating for all specimens testad shall conform to tha requirements of Tabie 1
for the categories and thickness of the material being gaivanized. Minimum average thickness of
ceating for any individual specimen is one coating grade Jess than that required in Table 1. Where
products consisting of various material thicknessas or categories are galvanized, the coating thickness
grades of each thickness range and material category of material shall be shown in Table 1. The
specification of coating thickness heavier than those nequired by Table 1 shall be subject to mutual
agreement between the galvanizer and Engineer.

For articles whose surface anea is greater than 100,000 mm? (160 in.?) {multi-specimen articles), each
test article in the sample must meet the appropriate minimum average coating thickness grade
requirements of Table 1. Each specimen coating thickness grade comprising that overall average for
each test article shall average not less than one coating grade below that reqeired in Table 1.

For articles whose suiface area is equal to of less than 100,000 mm? {160 in.2) {single-specimen
arficles), the average of &l test articles in the sample must meet the appropsiate minimum average
coaling thickness grade requirements of Table 1. For each test article, its specimen coating thickness
shall not be less than one coating grade below that required in Tabie 1.

No individusl measurement or cluster of measurements at the same general location on a test
Specimen shall be cause for rejection under this specification provided that when those measurements
are averaged with the other dispersed measurements to determine the specimen coating thickness
grade for that specimen, the requirements of the above specifications as appropriate are met.

ThemaﬁngmicknessgmdainTme1rapmnﬂmninimumvalueobtainabiawiﬂ!ahighleuelof
conﬁdenceﬁormemgestypicallybummeammﬁdwwgmy.MiemstooatingMnmwﬂ
beinexoeesdﬁmvdux.mmmeﬁalsmeachcmegowmbemmacﬁve(mexamme.
becauseddwaﬂst:ymsuﬁacemndﬁm)hanoﬂmmmeﬁdsdmestedmmgowspedmm
Therefore, soma articles may have a coating grade at or close to the minimum requirements shown in
Table 1. In such cases, the precision and accuracy of the coating thickness measunng technique
should be taken into consideration when rejecting such articles for coating thickness below that is
required by this specification.
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FINISH

The coating shall be continuous (except as provided below), and as reasonably smooth and uniform in
thickness as the weight size and shape of the item. Except for local excess coating thickness which
would interfere with the use of the product or make it dangerous to handle {edge tears or spikes),
rejection for non-uniform coating shall be made only for plainly visible excess coating not related to
design factors such as holes, joints, or special drainage problems. Since surface smoothness is a
relative term, minor roughness that does not interfere with the intended use of the product, or
roughness that is related to the as-received (un-galvanized) surface condition, steel chemistry o zinc
shall not be grounds for rejection.

Surfaces that remain uncoated after galvanizing may be renovated in accordance with the methods in
ASTM Practica A 780 provided that the following conditions are met:

1. Each area subject to renovation shall be 25men (1 in.) or less in its namowest dimension.

2 The total area subject to renovation on each asticke shall be no more than % of 1% of the
accessible surface area to be coated on that aticle, or 22,500mn¥ (36 in.%) per ton of plece
weight, whichever is less. Inaccessible surface areas ame those which cannot be reached for
appropriate surface preparation and application of repair matenials as described n ASTM
Practice A 780.

3. The thickness of renovation shall be that is required by the thickness grade for the appropriate
material category and thickness range in Table 1 in accomdance with the coating thickness
requirements, except that for renovation using zinc paints, the thicknass of renovation shall be
50% higher than that required by table 1, bit not greater than 0.0254mm (4.0 mils).

4. When areas requinng renovation exceed the criteria previously provide, or are inaccessible for
repair, the coating shall be rejected.

THREADED COMPONENTS IN ASSEMBLIES

The zinc coating on extemal threads shail not ba subjected to a cutting, roling or finishing tool
operation, unless specifically authorized by the purchaser. Intemal threads may be tapped or retapped
after galvanizing. Coatings shall conform to the requirements of ASTM Specification A 153/A 153 M.

APPEARANCE

Upon shipment from the galvanizing facility, galvanized articles shall be frea from uncoated aneas,
blisters, flux deposits and gross dross indusions. Lumps, projections, giobules or heavy deposits of
zinc which will interfere with the intended use of the matenial will not be permitted. Plain holes of
12.5mm {1/2 in.) diameter or more shall be clean and reasonably free from axcass zinc. Marks in the
zinc codting caused by tongs or other items used in handling the articde during the galvanizing
operation shall not be cause for rejection unless such marks have exposed the base metad, and the
bare metal areas exceed the criteria provided in number 1 and 2 of Subsection “Finish".

Whenever dross is present in a form other than finely dispersed pimples in the coating and is present in
such amount as to ba susceptible to mechanical damage, it will be considered as "gross™.

ADHERENCE

The 2inc coating shall withstand handling consistertt with the nature and thickness of the coating and
the normal use of the article, without peeling or flanking. Although some material may be formed after
galvanizing, in general the zinc coating on the articles covered by this specification is foo heavy to
permit severe bonding without damaging the coating.
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SAMPLING

A lot is a unit of production or shipment from which a sample may be taken for festing. Unless
otherwise agmed upon between the galvanizer and the purchaser, or established within this
specification, the lot shall be as follows:

1. For testing at a galvanizer's facility, a lot is one or mome artices of the same type and size
compiising a single order or a single delivery load, whichever is smaller. or any number of
articies identifiad as a lot by the galvanizer, when these have been galvanized within 2 single
production shift and in the same bath.

2. For test by the purchaser after delivery, the lot consists of the single order ar the single defivery
ioad, whichever is smalier, unless the: lot identify, established in accordance with the above, is
maintained and clearly indicated in the shipment by the galvanizer.

The method of selection and number of fest specimens shall be agreed upon between the galvanizer
and the purchaser. Otherwise, the test specimens shall be selected random from each kot. In this case,
the minimum number of specimens from each lot shall be as follows:

Number of Pioces in Lot Number of Specimens
3 orless Al
4 to 500 3
501 to 1,200 5
1,201 t0 3,200 8
3,201 to 10,000 13
10,001 and over 20

A test specimen which fails to conform to any requirement of this specifications shall not be used to
detemuine the conformance to other requirements.

TEST REQUIREMENTS
Magnetic Thickness Measumments:

The thickness of the coating shall be determined by magnetic thickness gauge measurements
in accordance with ASTM Practice E 376. For each specimen, five or mome measurements
shall be made at points widety dispersed throughout the volume occupied by the specimen so
as to represent ag much as practical, the ertire surface area of the test speciman. The average
of the five or more measurements thus made for each specimen is the specimen coating

thickness.

For articles whose surface anea is greater than 100,000 mm? (160 in?), in the average of the
three specimen coating thicknass grades comprising each test aricle is the gverage coating
thickness for that test article. A specimen must be evaluated for each steet category and
rnaterial thickness within the requirements for each specimen of the test article
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For aiticles whose surface area is equal to or less than 100,000 mm? (160 in?), the average
of all specimen coating thickness grades is the average coating thickness for the sample.

The use of magnetic measurement method is appropriate for larger articles, and may be
appropriate for smaller articles when such is practical using ASTM Practice E 376.

Stripping Method

The average weight of coating may be determined by stripping a test article, a specimen
removed from a iest article, or group of test articles in the case of very small tems such as
nails, efc., in accordance with Test method ASTM A 90/A 90m. The weight of coating per
unit area thus determined is converted to equivalant coating thickness values in accordance
with Table 2, Coating Thickness Grade {raunding up or down as appropriate). The thickness
of coating thus obtained is the test article coating thickness, or in the case of a specimen
removed from a test article, is the specimen average coating thickness.

Table 2 - Coating Thickness Grade *

Coating Grade mils oz/? {m gim?
35 14 0.8 35 245
490 14 1.0 45 320
50 20 1.2 50 355
55 22 1.3 55 390
60 24 14 60 425
65 2.8 15 65 460
75 30 17 75 530
80 31 19 80 565
85 33 290 85 800
100 3.9 23 100 705

A Conversions in Table 2 are based on the metiic thickness value equivalents from the next earier
version, using conversion factors consistant with Table X 2.1 in Specification A 653/A 653M,
rounded to the nearest 5 pm (0.0002 in.). The conversion factors used are: mils = ym x 0.03937;
0z/ft? = um x 0.002318; g/m>= um x 7.067.

Weighing Before or After Galvanizing

The average of coating may be determined by weighing articles before and after galvanizing,
subtracting the first weigh from the second and dividing the result by the surface area. The
first weigh shall be determined after pickling and drying, and the second after coaling to
ambient temperature. The weight of coating per unit area thus determined is converted to
equivalent coating thickness values according to Tabie 2 (rourxiing up or sown as
appropriate}. The thickness of coating thus abtained is the test article coating thickness,
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Microscopy

The thickness of coating may be determined by cross-sectional and optical measurement in
accordance with ASTM Test Method B 487. The thickness thus determined is a point value.
No less than five such measurements shafl be made at iocations on the test article which are
as widely dispersed as practical, so as to be representative of the whole surface of the test
article. The average of no less than five such measurement is the specimen coating
thickness.

Adhesion

Determine adhesion of the zinc coating to the surface of the base metaf by cuting or prying
with the point of a stout knife, applied with considerable pressure in a manner tending o
remaove a pertion of the coating. The adhesion shall be considered inadequate it the coating
flakes off in the form of a layer of the coating so as to expose the base metal in advance of
the knifepoint. Do not use testing camied out at edges or comers (points of lowest coating
adhesion) to determine adhesion of the coating. Likewise, do not use removal of small
particles of the coating by paring or whittling to detarmine failure.

Embrittlement
Test for embrittiement may be made in accordance with ASTM Practice A 143

The galvanized article should withstand a degree of bending substantially the same as the
ungalvanized article. Fiaking or spalling of the galvanized coating is not be constructed as
anembyittiement failure.

inspection, Rejection and Retest

The matenial shall be inspected at the gatvanizer's plant prior to shipment. However, by
agreement the purchaser may make the tests which govem the acceptance or rejection of
the materials in his own laboratory or elsewhere,

When inspection of materials to determine conformity with the visual requirements of
Subsection *Finish” warrants rejection of a lot, the galvanizer may sost the lot and submit it
onhoe again for acceptance after he has removed any nonconforming artictes and replace
them with conforming articles.

Materials have been rejected for reasons cother than embrnttiement may be stripped and
regaivanized, and again submitted for inspection and test at which time they shall conform to
the requirements of this inspection.

Transport and Storage

Galvanized components shall, whenever possible, be transported and stored under dry, well
ventiiated conditions to prevent the formation of wet storage staining.

Either zinc phosphate or chromate passivation treatment after galvanizing may be used to
minimize the wet storage staining which may occur on articles unable to be stored in dry,
well-vaentiiated conditions.

Provided the coating thickness complies with the requirements of Subsection “Costing
Thickness®, no further remedial action is required to the stained areas.
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ITEM 15 : MOORING AND FENDERING SYSTEM
SCOPE OF WORK

1. The work includes fumishing of all labor, materials and equipment to complete the
installation of mooring bollards and fenders in piersiwharves.

2. The work shall include the supply, transport, handling, storage and instaliation of fenders
systems in the newly constructed piers.

3. The Contractor shall fumish and install the necessary fittings as shown on the drawings
and/or specified.

Supplementary pasts necessary to complete and install each item of works shall be included
whether or not shown or specified. The Contractor shall furnish to relevant frades all anchors,
fastenings, inserts, fittings, fixtures or the tike to be installed on or required for securing the works.

The Contractor shall submit shop drawings of all fitting works prior to placing orders and
commencement of any fabrication.

MATERIAL REQUIREMENTS
MOORING SYSTEM

Designated load capacity of mooring bollards shall be as shown in the drawings, and shall be
refermed to as the maximum load capacity. The mooring botlards shall be at rupture stage upon
reaching the maximum load capacity.

Mooaring boliards shall be of the dimensions, weights, capacities and designs as shown in the
drawings and shall be fabricated by approved manufacturer with cast steel conforming to the
requirements indicated in the plan/drawings, or approved equivalent.

The size of the bolts, nuts and washers shall be in accordance with the specifications provided in
the pians/drawings. The anchor plate shall be connected to the holding down bolt as shown in the
plans/drawings. All bolts, nuts, washers etc., that are exposed shall be hot-dip galvanized.

Samples of the bolts, nuts, washers and anchor plates shall be submitied to the Engineer for
approval before being used in the Works.

The upper part of bollards and base plates which are not embedded in concrete shall be painted.
The surface of bollards shall be cleaned thoroughly by wire brush or other means prior to painting to
remove rust or any other contamination which may interfere with bond of paint to metal.

The exposed surface shall be coated with rust proof paint and finishing paint, which shall be cosal-tar
epoxy of 120m micron thickness in accordance with JIS KS623 or the approved standard.

Base Steel:
Chemical composition and mechanical properties of base metal to be used for fabrication of

moaring boliard and its accessories shall comply with ASTM A38 and other required standard stated
therein.

{oncrete Foundation :
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Concrete foundation for mooring bollards shall conform 1o the requirements of the Section
conceming “Reinforced Concrete”.
Visual Inspection :

All mooring bollards delivered to Site shall be inspected by the Engineer for any signs of
flaws or defect inimical to usage.

Mill Test Certificates:

Two (2) copies of mill test reports shall be submitted certifying that materials meet the
specified standards.

Test Inspection:

Inspection of all materials and methods of fabrication shal be camed out by tha Contractor.
However, the Engineer reserves the right to inspect alt facilities at any time during the
manufacture to ensure that the matedials and workmanship are in accordance with

Specifications and the best of workmanship.

FENDER SYSTEM

The rubber fenders shouki comply with the performance requirements specified in the table
provided on the plan/drawings of RDF.

PHYSICAL PROPERTIES OF MATERIALS

The rubber for the fenders shalf be of high quality natural rubber, synthetic rubber of mixed rubbes
blended with carbon black used in the rubber industry and shall have sufficient resilience and anti-
ageing, weathering, abrasion, wear and oil resistant properties. The rubber dock fanders shall be
free from bubbles, cracks and other harmful defects.

The physical properties of the rubber compound used for the fenders shall comply with the

following requirements:
Physical Properties and Test Method
Test tem Properties Test Method
. ] .. 2
Tensile Strength 160kg/sg.m minimum Test piece: ASTM D41
2 Elongation 350% minimum Dumbeli No. 3
3 01456
4 Hardness 76Hs maximum .
a Spring Type ASTM
- - hardness test D2240
° (Type A)
-
s
o i ASTM D412
Z Tensife Strength |\ ot fess than 80% of b4
a. g . I - = ﬁSTM
2 Efongation original value Aging by air Brace
- heating: 7041°C
U
& Hardness Not more than original X 96 hours. ASTM
value +8° D2240
Compression Test 30% maximum Heat treatment: | ASTM D395
NRRF -PORT FACILITES (CIVIL WORKS)
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70£1°Cx 22
hours.

Note: Equivalent Standards are acceptable.
FITTINGS AND ANCHORAGE

Anchor bolts and connecting hardware shall be fabnicated using type of steel specified (ASTM A36)
and to the required shapes and sizes shown on the approved plan/drawings.

TESTING, SAMPLING, INSPECTION, ACCEPTANCE, MARKING AND PACKAGING
Testing

Sampie rubber dock fenders that shall be incorporated in the project shall be subjecied to
tests. It shall pass the required energy absorption and reaction force at & certain defiacion
as indicated in the plan.

The Contractor shall be required to submit test certificates showing compfiance to the above
requirements. The test cerlificates shall be cerfified by an independent testing institute /
organization necognized by the Authority.

All units shall be tested for performance. The fender shall be compressed repeatedly three
{3) imes to the maximum deflection at the spead from 2 to 8 cm. per minute. The load and
deflection values shall be recorded with the precision of 0.1f and 0.5mm respeciively. The
results shall ba plotted in the form of load-deflection-energy absorption curves. The average
data obtained in the second and third test loading shall be considerad as performance
values.

inspection

Al fenders of each type shall be inspected for compliance to specified dimensions and afl
fenders shall be inspected for any sign of flaw or defect inimical to its use.

All anchor bolts and fiitings shall be inspected. The material used for the fabrication of bofts
and fittings shall be covered by the manufacturers certified mill certificate and shall be

verified by the Authority.
Acceptance Toleranca
The acceptance tolerance shall be based on the following:

1. Fender Dimension
Length : -2% to +4%
Width : -2% to +4%
Height : -2% {0 +4%
Thickness : -2% to +8%

2. Anchor Bolt Holes in Fender
Diameter of the Hole : +2.0mm

Pitch of the Hole : +4.0mm

MRAF ~PORT FACILITIES (TTVIL WORNG)
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Acceptance tolerance for alf fenders supplied shall be as foliows:
E = Energy absorption, E 2 Spedified E but not more than 10%
R = Reaction force, R = Spedified R but not more than 10%

All fender units shall be clearly numbered and marked. Each fender shall have the foliowing
markings.

1.

2
3.
4

Packaging

Fender type and manufacturer's name or frade mark
Production serial number

Date of manufacture or its abbreviation

Main dimensions

Project identification as follows:

Name of Port/Project :

Year supplied

The fenders shalt be packaged on wooden crate or wrapped individually with Polypropylene
sheets except when shipped containerized. The bolts and fittings should be placed in crates
and suitably treated for protection when transported by sea and stored in port areas.

EXECUTION

MOORING / FENDERING SYSTEM

All units shall be installed at the locations shown on the drawings and as directed by the Engineer.

MRRF —PORT FACILITIES (CIVIL WORKS)
Porl of Mt (MAA-Sector 8), Marmwl Cly, Laneo del Sur



81
Technical Specications
{Security Equpmants)

ITEM15:  Baggage X-Ray Machine and Walk Through Matal Detsctor

SCOPE OF WORK

The work covered by this section consist of purchasing all security equipment as itemized including
all labor, materials, equipment, tools and incidentals necessary to undertake, complete al
mstaliation works as indicated on the drawings and as specified herein.

GENERAL REQUIREMENTS

All security equipment shall be branded, market leader and have known good quality. The
equipment shall be the product of a manufacturer regularly engaged in the manufacture and/or
installation of this type of equipment. Working parts shall be accessible for inspection, senicing and

repair.

The equipment shall be designed to meet requirements for ports, airports, customs facilities
and like installations with high secunty requirements.

SPECIFICATIONS {Minimum}
1. Baggage X-Ray Machine

General Specification
Tunnei Dimensions

Max. object size

Conveyor Height

Conveyor speed (adjustable)
Resolution

Fitm Safety
Duty Cycle

X-Ray Generator
Anode voltage/cookng

Image Generating System
Image presentation

Digital video memory
Monitor

With review Feature

Installation Data
X-ray leakage

Power Supply
Mechanical Construction

1010mm(W) x 1010mm(H)
1000mm{W) x 1000mm{H)
620mm

0.20 m/s

39-40AWG

guaranteed up to 1ISO 1600 (33DiN}
100%, no warm-up procedure

160kV cpf hermetically sealed oil bath

B/W, color

1280 x 1024 { 24 bit

Flat Panel LCD Monitor or better
Yes with zoom overview

meets all applicable laws and regulations
with respect to c-ray emitting devices
standard 230VAC

steel construction with steel panels.
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2. Walkthrough Metal Detector
Capability Full range of metal weapon even within body cavities

60 lecalization zones
Met-identity technology for identification of treat
Composition
Features At least 50 built-in security programs
Intemational Standard
With chip-card system
Immunity to extemal interferences
Water proof and dust proof
Display LED pregrammable

Accessories Chip cards for secure selection of sectrity level
Wireless repeater
Battery back-up
Full remote access (RCU2)
Wireless programming {IRC-1)
Integrated camera system
Themal detection unit
Wheel knit4ong range

Software Paowerfull, PC based
Quakty Continuous self-diagnostic, fully digital
Power supply 100 — 227V

Operating Temperature -20°C to +65°C
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ITEM 17 : ELECTRICAL WORKS

SCOPE OF WORK

The work to be done shall consist of supply, defivered and install Integrated Solar Street Lights
completed in accordance with all the details of the elecirical works as shown on the drawings
including matenals, [abor, tools and equipment and all incidentat 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 Protecton 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, Moided Case, Branch
Circuit and Service

6. Arerican National Standard Institute - (ANSI)
7. American Sodety for Testing and Materials - (ASTM)
8. lluminating Engineering Sodety - (tES)

9. Light Emitting Diode - (LED}

The electrical power will be solar power fighting.

The Comtractor shall employ a licensed Registered Elechical Engineer or Master
electrician to perform or to supervise and to conduct the continucus inspection of all
electrical work.

The Contractor shalt first obtain approval from the Authodty before procurement,
fabrication or delivery of electrical materials to the site. Partial submittals will not be
acceptable and will be returned without review. Submittals shall include the
Manufacturer's Name, Trade Name, Place of Manufacture, Catalog Model or Number,
Namepiate 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 ba fumished.

All excavations fill and backfill and concrete works involved herein, shalt be camied to the
required elevations and shall conform to the provisions of specification under Earthwork
and Concrete Construction of this tender document.

The matenrals and equipment to be fumished shall be standard products of reputable
manufacturer engaged in the reproduction of such materials and equipment.
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Q) All permits and electrical fees required for this wark shall be obtained at the expense of
the Contractor. The Coniractor shall fumish the Engineer-in-Charge, the final
Certificates of Inspections and approval from the proper government authovities after the
completion of woik. The Contractor shall prepare all as- built plans and all other paper
works as required by the enforcing authorities.

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

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

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

MATERIAL REQUIREMENTS

All materials shafl 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
INTEGRATED SOLAR STREET LIGHT

The design of integrated solar street light absorbs the inspiration and energy from the universe
with combines green energy (solar, semiconductor LED kght source, lithium battery). it uses the
excellent practical contral of the microcontroller and combines with a simple imegrated structure
design, it achieves a vanety of perfformance requirements such as low power high brightness
and maintenance free and also excellent waterproof and heat dissipation performance.

Specifications:

Rated Power: 90 watt LED Lights or equivalent
Battery: 20/40AH with 11.1V or more lithium battery
Lifespan: 5 years

Solar Panel: 90 watt or more

LED Bght: Espitar 2835 /0.5 w/ 160LM chips
IP: 65

Effective Sunshine: 3-6 hours

Max. Lurnenous flux: 8000 / 12000LM
Lifespan: 50000 hrs

Lighting Time: 10-12 hours dasly

Lighting Mode: Time controf + light corndrot
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STEEL TAPERED LAMP POST

Lamp Post shall be 6.0 m ht. fumished installed and tested as shown on the approved pfans.
The post/s shall be dimensioned for a wind velocity of 185 km/hr. it shall be locally fabricated or
manufactured. The post shall be Hat —-Dipped Galvanized, prime-coated with red lead and shall
be painted at site with the final coating preferably aluminum paint to be approved by the
Engineer.

EXECUTION
INSTALLATION
Lamp Post shall ba installed as shown on the approved plans.

Pole Setfing: Depth as shown on the approved plans.

Construction of reinforced lamp post foundation shall be in accordance with the shape and
dimensions as shown on the approved plans.

Excavations { backfilling required before fafter installation of lamp post with the trench shall
conform to the provisions of Earthwork and Concrate construction.

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 mstallation is completed, the Contractor shall test the instaied 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 Centractor at no extra cost
shall fumnish all necessary instruments and personnel required for the testing.

GUARANTEE

Upon completion and before final acceptance of the work, the Contractor shall fumish the
Engineer a written guarantee stating that alt works executed are free from defects on matenals
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 comected /
replaced by the Contractor at his own expense in a manner satisfactory to the Authonty.
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ITEM 138 : SURVEY AND LAYOUT WORKS
GENERAL
1. Work under this Contract shall be subject to "General Requirements,” which comtain
provisions and requirements essential fo these specifications and apply to this section,
whether or not referred to herein.

2. This Section sets forth provisions relating to general surveying and other layout Works
required under this Contract.

GENERAL REQUIREMENTS FOR SURVEY AND LAYOUT WORK

1. Data and information developed as work herein shall be reviewed with the Engineer when
requested.

2. Survey and layout works may be reviewed, verified or checked at any time by and at
discretion of the Engineer.

3. Field work or calculations found incorrect, angd any work installed impropery due to
incomrect field and layout work or calculations, shall be comrected by the Contractor as directed

by the Engineer.

4. Checking or verifications of work hersin by the Engineer shall not relieve the
Contractor from responsibility for providing work in compliance with requirements of
confract documents.

5. No work under this Contract shall be pemmitted to proceed unti! respective survey
and layout work have been provided and verified comect.

GENERAL REQUIREMENTS

1. Survey work under this Section shall be under direct control and continuous
supervision of a registered CiviVGeodetic Engineer or Licensed Surveyar; qualified and
expenenced in type of work herein required; retained and paid by Contractor as part of
work under this Contract.

2 Swrvey calculations and drawings shall be developed as necessary for work required.
SURVEY FIELD WORK

1. Survey field work shall be performed using established surveying, measuring and
leveling methods; and using orderly and methodical procedures.

2. Surveying instruments and measuring equipment shall be precision made, with standard
calibration, accurately adjusted, and of types sufficiently refined for work as required.

3. Field markings, lines, colored markers or other indicators shall be maternals not readily
faded by sun or washed away by water.

4, Stakes, markers, survey pins, and other devices shall be provided as necessary to enable
setting or erecting various structures, items or portions of wark without resorting to any
further special calculations or particularly difficult measurement or use of other than regular
straight edge, nile, snap-line and ptumb bob methods.
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5. Datum for the work shall be as indicated on drawings or as established in the field under
separate Civil Engineering Works Contract.

CONSTRUCTION SURVEY REQUIREMENTS

Following herein are items which the Contractor shall provide prior to commencement of and
during construction operations at premises for work under this Contract.

1. Establishment in the field of a building column/grid reference system; and boundary or
primary perimeter ines of buildings and various ather structures included under this Contract.

2. LHility entrance points at perimeters of buildings or other structures or areas as applicable.

3. Establishment and control of floor and other structures; and finish grades or aress, as
applicabie.
OTHER LAYOQUT WORK

1. Other layout work required of Contractor shall be based upon lines and levels developed and
provided under Survey Work.

2 Primary layout work extended in from survey layouts shall be perfformed by a cwd,
geodetic engineer or a licensed surveyor.

3. Layout work herein shall be provided to the extent as necessary to assure all work is
placed and positioned as required by Contract drawings, approved shop drawings or
other related instrucions issued by the Engineer.

4, Interior Layout Work

Layout, kocations and dimensions shall be rechecked and vedified with the drawings prior
to making roughing-ins or setting of other work.
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ITEM 19 : EXCAVATION AND BACKFILLING
GENERAL

General Requirements contain provisions and requirements essential to these Spedifications: and
apply to this Section, whether or not referred to herein.

SCOPE OF WORK

1. This Section sets forth general requirements applicable o excavation and backfifling works
required for the foundation of buildings.

2. Each Section in which this Section is referenced shall include same as part of that Section;

unless otherwise specified.

GENERAL PROVISIONS

1. Excavated materials required and approved for backfill shall be stockpiled in areas
approved by the Engineer.

2. Remove all unsuitable or excess matenals from the site.

3. Each phase of excavation and backfilling work shall be approved by the Engineer as
completed prior to removing earthwork equipment from the site or prior to proceeding with
subsequent operations which cover or disturb completed phasas of works.

EXCAVATION
1. General

The excavation shall conform to the dimensions and elevations indicated for each
building and structure, except as specified hereinafter, and shall extend a sufficient
distance from walls and footings to allow for ptacing and removal of forms, instaliation of
services and for inspection, except where the concrete for walls and footings is authonized
to be deposited directly against excavated surfaces. Excavations befow indicated depths
will not be permitted except to remove unsatisfactory material. Unsatisfactory materials
encountered below the grades shown shall be removed as directed and replaced with
satisfactory materials; satisfaciory materials below the depths indicated without specific
direction of the Engineer shall be replaced at no additional cost to PPA to the indicated
excavations grade with satisfactory materials, except that concrete foolings shall be
increased in thickness to the bottom of the overdepth excavations. Satisfactory/backfill
shall be placed and compacted as specified in paragraph: "Bacifilling.” Determination of
elevations and measurements of approved overdepth excavation of unsatisfactory
material below grades indicated shall be done as directed by the Engineer.

2. Drainage

Excavation shafl be performed such that the areas of the site including its immediate
surroundings and cther areas affected by the operation will be continually and effectively
drained. Waters shall not be permitted to accumulate in the excavation. The excavation shall
be drained by pumping or other satisfactory methods to prevent softening of the foundation
bottomn, undercuiting of footings, or other actions detrimental to proper construction
procedure and stability of the structures.
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3. Classification of Excavation:

Excavation will ba unclassified regardiess of the nature of material encountered and
excavated.

4. Blasting will not be permitted.
5. Excavated Material:

Satisfactory excavated material required for fil or backfil shall be placed in the proper
sactions of the permanent work as required. Satisfactory excavated matenial in excess of that
required for the work under this section shall be made avaitable for use in other portions
of the permanent site work required for the permanent work; and unsatisfaciory material
shafl be Contractor's responsibility. No satisfactory material shall be wasted or used for the
convenience of the Contractor unless so authorized. Stockpiles and waste matesials shaill
be placed, graded, and shaped for proper drainage giving due considerafion to drainage
from adjacent properties.

6. Final grade of surfaces to support concrete:

Care shall be taken not to disturb the bottom of the excavation. Excavation to final grade
shall not be made until the concrete is just ready to be placed.

BACKFILLING

1. Satisfactory materials shall be used in bringing fills to the lines and grades indicated and
for replacing unsatisfactory material. Satisfaciory material shall be free from roots and
other organic matter, trash, debis, and stones larger than 75mm in any dimension.

2. Backfilling shall not begin until construction below finish grade has been approved,
underground utilities systems have bean inspecied, tested and approved; forms removed
and the excavation cleaned of trash and debris. Backfill shail be brought to indicate finish
grades and shal not be placed in wet, muddy or spongy areas. Backfil shall be of

safisfactory matenials placed and compacted as specified.

Heavy equipment for spreading and compacting backfilt shall not be opersted doser to
foundation or retaining walls than a distance equal to the height of backfili above the top of
footing; the area remaining shail be compacted to required thickness with power driven
hand tampers suitable for the material being compacted. Backfill shall be placed carefully
around pipes to avoid damage to coatings or wrappings. Backfill shall not be placed
against foundation walls prior to seven (7) days after completion of the walls. As far as
practicable, backfill shall be brought up evenly on each side of the wall and sloped to drain
away from the wall.

3. Placing

Satisfactory material shall be placed in horizontal fayers not exceeding 20cm in loose depth
and then compacted. No matesial shall be placed on surfaces that are wet, muddy or spongy.

4. Compaction shall ba accomplished by sheep-foot rollers, or other approved equipment
well suited to the soil being compacted. Material shall be moistened or aerated as
necessary to provide the moisture content that will readily faciltaie obtaining the
specified compaction with the equipment used.
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5. Tests shall be performed on backfill as required by the Engineer. Compaction shall be
up to 95 percent maximum dry density per ASTM.
PROTECTION

Settlement or washing that occurs in graded or backfitied areas prior to acceptance of the work
shall be repaired and graded re-established to the required elevations and sioped at no additionat
cost to PPA.

GRAVEL BEDDING

Gravel bedding shall be in accordance with specifications.
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{TEM 20 - CONCRETE WORKS
GENERAL

General Requirements contain provisions and requirements essential to these specifications; and
appiy to this Section, whether or not referred to herein.

SCOPE OF WORK

The work shall include reinforced concrete structures such as minforced concrete footings with or
without tie-beams, reinforced concrete cotumns girders, slabs, other cast-in-place and precast
concrete including excavation and backfiling work.

The work shall consist of furmnishing of all labor, materials, equipment and other incidentals
necessary for the supply of concrete materials and the complete construction of the concrete
structures for the building shown on the drawings in accordance with these specifications and as
directed by the Engineer.

GENERAL REQUIREMENTS

Concrete works shall conform with the requirements of “Reinforced Concrete” except noted
otherwise in this Section.

SHOP DRAWINGS

Together with requirements, the Contractor shall show the following in the shop drawings:
1. Surface finish

2 Fitting to be embedded

MATERIAL REQUIREMENTS

1. Concrete shall consist of Porttand cement, fine and coarse aggregates and water and shall
conform with the requirements of “Reinforced Concrete”.

2. Deformed bars to be used shall conform with the reinforcement requirements in Section of
“Reinforced Concrete™. The size shall be as shown on the drawings.

3. In Seu of the temperature bars on concrete ground stab, moncfilament polypropylene synthetic
fibrin fibers shall be used as admixture fo prevent the formation of temperature / shrinkage
cracks and increase impact resistance of ground slabs. The dosage rate shall be 0.91 kg. per
cubic meter of concrete,

The supplier is required to submit a “Mill Certificate” that the materials delivered to site shall be
proven to meet or exceed the following properties;

TECHNICAL PROPERTIES tnit Minimum
A Physical Characteristics:

Length Mm 12
Shape Microns 18
Density am nominal 0.91

FORMWORKS
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GENERAL REQUIREMENTS

Reinforced Concrete.
REMOVAL OF FORMWORK

approved by the Engineer.
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Materials and construction of formwork shall be in accordance with formwork requirements in
The minimum stripping and striking time for formwork shall be as follows unless otheswise
Conditions Minsmum Period

Vertical sides of beams, wall, pies, pile 24 hours

caps and columns lift not exceeding 1.2m

Vertical sides of beams and walls, Eft 48 hours

exceeding 1.2m

Soffits of main stabs and beams (props left 5 hours

under)

Removal of props from beams and main 10 days

stabs and other works

CONCRETE
CLASSES OF CONCRETE AND USAGE
1. Strength Requirement

Concrete strength shall conform with the requirements in Section of “Reinfarced Concrete”.

SLUMP TEST

Tests shall be made in conformity with ASTM C 143, and unless otherwise specified by the
Enginesr, slump shall be within the following limits:

Stump for Vibrated Concrete

Structural Etemeant

Minimum (mm)

Maximum (mm) |

Precast concrete

80

180

Wall, eclumn and beam,
25cm max. thickness

a0

180
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Concrete slab 80 150
Lean concrete 70 150
CONCRETE COVER FOR REINFORCEMENT
Minimum concrete cover for reinforcement shall be as follows:
Net Concrete Cover Minimum Cover
{mm)
Concrete cast against and permanently exposed to earth 75
Concrete exposed to earth or weather:
Primary reinforcement 50
Stirrups, tes, and spirals 40
| Concrete deck siabs:
Top reinforcement 50
Bottom reinforcement 35
Concrete not exposed to weather nor in contact with ground:
Primasy reinforcement _ 40
Stirrups, ties, and spirals 25

CONSTRUCTION JOINTS AND WATERSTOPS

Construction joints shall be provided where shown on the drawings or when approved with written
permission of the Engineer. Special care shall be used in preparing concrete surfaces at joints
where bhonding between two sections of concrete is required. Unless otherwise indicated on the
drawings, such bonding will be required at all horizontal joints in walls.

Waterstop material shall be an elastomeric plastic compound, the basic resin of which shall be
polyvinyl chloride, and containing any additional resins, plasticizers or other materials needed for
the material to comply with the requirements specified.

The waterstop shall be fabricated by an extrusion process such that it will be dense, homogeneous,
free from holes and other imperfections. The cross section of the waterstop shall be uniform and
symmetrical along its entire langth.

Surfaces shall be prepared as follows:

The surface of concrete upon or against which the placement of contiguous concrete or
masonry is later required shall be struck off true to the elevations indicted on the
drawings after the concrete has been placed. Theresfier as soon as the condition of the
concrete permits i, and before the concrete has hardened appreciably, i.e. nommally within
2 hours after being deposited, all water, scum, laitance and loose aggregate shall be
removed from the surface by means of wire or bristie brooms in such a manner that the
course aggregate is left lightty exposed, and the surface cleaned. No raking wil' be

permitted.
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The Contractor shall then take all necessary precautions to ensure that all surfaces thus
prapared shall be kept free from sterage piles, drippings, staining or foreign matter, which
could adversely affect the concrete or the bond between the concrete layers.

Waterstops for all joints shall be continuous around the comers and at intersections,
either in herizontal or vertical direction, as indicated on the drawings. Field splices and
joints shall be made in accordance with the waterstops manufacturer's instructions, using a
thesmostatically controlled-heating iron.
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ITEM 21 : MASONRY WORKS
GENERAL

Generat Requirements contain provisions and requirements essential to these Specifications and
apply to this Section, whether or not refermed to herein.

SCOPE OF WORK

This Section includes the fumishing of all labor and materials to complete the work as shown on the
drawings and specified herein. The works shall include but not necessarily be mited to the
following:

1. Supply and installation of concrete hollfow block (CHB) walls with reinforcerment

2. Plastering
3. Installing temporary works kke scaffolding, platforms, steps, etc.
GENERAL PROVISIONS

The following publications of the issues below but refested to thereafter by basic designation only
formn a part of these specifications to the extent indicated by the reference thereto:

American Society for Testing and Materals (ASTM) Publications:

A 615 Deforrned and Ptain Billet-Steet Bars for Concrete Reinforcement

A 33 Concrete Aggregates

C 129 Specification for Non-Load Bearing Concrete Masonry Units C

144  Specification for Aggregate for Masonry Mortar

C 270 Morxtar for Unit Masonry
MATERIAL REQUIREMENTS
Materials shall conform {o the respective specifications and other requirements specified below
CONCRETE HOLLOW BLOCKS (CHB)
CHB shall be of standard manufacture, machine vibrated with fine and even texture and well-
defined edges and conforming with the requirements of ASTM C 129. Unless otherwise specified on
the Drawings, it shall have a minimum compressive strength of 4.14 MPa (600 psi). CHB shall be
non-toad bearing uniform and essentially smooth as normally achieves by standard molding
methods and shall be free from any cracks, flaws or other defects.
BEDDING MORTAR
Mortar shall be composed of 1 part of Portland cement, 3 parts of sand and % part of ime. It shall
have a compressive strength of [14 MPa (2,000 psi)] at 28 days and shall comply with property
specifications for type N mortar set forth in ASTM Specification C 270 and as modified herein,

proportioned and tested in an approved laboratory at the expense of the Contractor. When tested
for water retention, the mortar shall have a flow after suction, of 75 percent or more when mixed to
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an infial flow of 125 to 140 percent. When tested for compressive strength, mortar shall be mixed
to a flow of 100 to 115 percent. Aggregate for mortar shall conform to ASTM C 144,

PLASTER

Piaster shall comply with the same specification as those for bedding mortar and will include
the use of synthetic fibrous reinforcement of type and dosage recommended by the manufacturer.

REINFORCING STEEL BARS AND RODS

Minimum yield strength of reinforcement shall conform with the specifications in Section of
Reinforced Concrete.

SAMPLES AND TESTING

1. The following shall be submitted for approvat and in addition, representative samples
shalt be taken periodically from on-the-site stockpies as required for testing or checking

during the progress of the work.
Anchors and ties : Two of each type proposed for use
Concrete Hollow Blocks : Shapes, sizes and kinds in sufficient numbers to

show full range of quality and texture.

2. Sampling and testing, unless otherwise specified, shall be performed by an approved
independent commercial testing laboratory at the expense of the Contractor. Certified
copies of laboratory test reports, including all test data, shall be submitted at least 10 days
before delivery of the units or mortar materials represented by the tests to the project site.

3. Moriar shall be laborstory-proportioned and tested. Cerlified copies of approved laboratory-
established proportions shall be submitted with the required test reporis and test data.
Approved laboratory-established proportions shall not be changed and materials with
different physical or chemical characteristics shail not be used in mortar for the work
unless additional evidence is fumished that the mortar meets the specified requirements.

EXECUTION
1. GENERAL

No unit having a fiim of water on its surface shall be laid. Masonry shall be laid plurnb, true
to line, with level courses accurately spaced. Bond pattern shall be kept plumb throughout.
Comers and reveals shall be plumb and true. Vertical joirts shall be shoved tight. Each
unit shall be adjusted to final position while mortar is still soft and plastic. Any unit that
is disturbed after mortar has stiffened shall be removed and relaid with fresh mortar.
Courses shall be so spaced that backing masonry will level off, flush with the face work at
all joints whene ties occur. Chases and rake-out pints shall be kept free from mertar or
other debiis.

2. Anchorage to concrete. Anchorage to abutting columns shall be provided only where
indicated. Detalls shall be as indicated including anchorage to underside of beams and slabs.

3. Cutting and fitling, including that required to accommeodate the werk of others shall be done
by masonry mechanics. Wherever possible, full units of the proper size shall be used in lieu
of cut units. Cut edges shall be dean, true and sharp. Openings shall be carefully oy,
formed or otherwise neatly made for recessed items and for electrical, plumbing, or other
mechanical installations so that wall plates, cover plates, or escutcheons required by the
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installation will completely conceal the openings and will have bottoms in alignment with

lower edge of masonry joints. Wabs of hollow masonry units shall be cut to the minimum

required for the installation. Reinforced masonry lintels shall be provided as indicated above
openings over 300mm wide, for pipes, ducts and cable trays, unless steel sleeves are used.

Embedded tems

Spaces around built-in iters shall be filled with mortar. Openings around flush-mounted
electrical outlet boxes in wet locations shall be pointed flush with mortar including flush joints
above the boxes. Anchars, ties, accessories, flashing, pipe sleeves and other items required
to be buil-in shall be built-in as the masonry work progresses. Anchors, ties, and joint
retnforcement shall be fiilly embedded in mortar.

Unfinished work shall be stepped back for jointing with new work. Toothing may be
resorted to only when specifically approved. Before faying new work, loose mortar shall be
removed and the exposed joint shall be thoroughly cleaned.

Prctection

Surfaces of masonry not being worked on shall be properly protected at all times. At the end
of each workday period and when rain is imminent, the top of exposed masonry shall be
covered with a strong non-staining waterproof membrane well secured in place and in &
manner that will prevent moisture. Adequate provisions shall be made during construction
to prevent damages by wind.

Maortar

Materials shall be accurately measured in laboratory-established proportions and mixed
with as much water as may be necessary to produce the wettest workable consistency
possible. Mortar shall be placed in final position within one hour after mixing. Mortar not
used or that has started to set within this time interval shall be discanded.

Jointing

Joints in exposed-to-view except control joints, joints to be pointed or caulked or sealed,
and openings around flush-mounted electrical outlet boxes in wet locations shall be tooled
slightly concave with the mortar thoroughly compacted and pressed against the edges of the
units. Tooling shall be done when the mortar has been thumbprint hard. The tooled
joint shall be finished to uniformly straight and true ines and surfaces, siooth and free of tool
marks.

Placing Reinforcing Steel

Prior to placing grout, alf reinforcement shall be cleaned of lose, flaky rust, scale, grease,
mortar, grout or other coating which might destroy or reduce its bond with grout. Details of
reinforcement shall be as indicated in the drawings. Reinforcing shall not be bent or
straightened in a manner injurious to the steel. Bars with kinks or bends not shown on the
drawings shall nct be used. Placement of reinforcement shall be inspected and approved
prior to placing grout. One piece vertical bars extending from fioor to floor or roof above
shall be provided. Vertical bars shall be spliced only where indicated.

a. Positioning Bars

Vertical bars shall be positioned accurately at the centerfine of the wall. A mirimum
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clearance between the bars and masonry units of 12mm ardd between parallel bars

of one diameter of the reinforcement shall be maintained. Vertical reinforcing shalt

be held in place using metal supposts, centering clips, spacers, ties or caging devices

located near the ends of each bar and at intermediate intervals of not more than
192 diameters of the reinforcement.

b. Splices

Splices shall ba located only as indicated. Splices shall be staggered in adjacent bars
at least 600mm. Bars shall be lapped a minimum of 40 diameters of the reinforcement.

PAINTING AND CLEANING

Mortar daubs or splashing, before setting or hardening, shail be completely removed from masonry
unit surfaces that will be exposed or painted. Before completion of the work, all defects in joints or
masonry to be exposed or painted shall be raked out as necessary, filled with mortar, and tooled
to match existing joints. Masonry surfaces shall not be cleaned, other than removing excess surface
mertar until mortar in joints has hardened. Masonry hardened surfaces shall be left clean, free of
mortar daubs, dirt, stain and discoloration, including scum from cleaning operations and with tight
mortar joints throughout. Metal tools and metal brushes shak not be used for cleaning.
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ITEM 22 : PLUMEING AND SANITARY WORKS
SCOPE OF WORK

The work covered for this section shall consist of fumishing all labor, tools, equipment, materials
and incidentals necessary for the complete installation, testing and operation of the plumbing
and sanitary system within the buildings and premises in accordance with these Specifications
and as shown on the drawings or as directed by the Engineer. The septic tank and their efluent and
discharge pipeiines shall be part of other section of these specifications.

MATERIAL REQUIREMENTS
SUBMITTAL

1. The Contractor shall submit his work method statement with necessary shop drawings to the
Engineer for approval twenty eight (28) days before the start of the works.

Shop drawings shall be dated and shall contain the name of the project and location of the
subject item in the shop drawing which is to be installed.

The Engineer will review and approve or retum for comection all shop drawings with
reasonable promptness. The Contractor shall make any corractions required and file with the
Engineer three (3) cormected copies of the shop drawings.

2. The drawings shall indicate the general arrangement of all pipings, however, where
actual conditions necessitate re-arrangement in opinion of the Contractor andior the
Engineer, the Contractor shall prepare and submit to the Engineer for approval, twenty
eight (28) days before placing the order for materials, shop drawings of the proposed
re-arangement. Because of the small scale of the drawings, shop drawings to indicate all
offsets, fittings and accessories shall be prepared. The Contractor shall carefully examine
the drawings and shall carefully investigate actual structural and finish conditions affecting
afl his work.

3. The Contractor shatl be responsible for the proper fitting of materials, equipment and
accessories without substantial alteration and at no cost to the Employer.

4. The Contractor shall be responsible for the proper coordination of the work and shaB provide
all necessary clearance where necessary.

STANDARDS

Use of materials shall further be govamed by other requirement imposed on other sections of
these Specifications. Materials shall be subject to tests necessary to ascertain their fitness if the
Engineer sa requires. Ail works shall comply with the pertinent provisions of the Plumbing Code of
the concemed city or town, the Code on Sanitation of the Philippines, andfor the National
Ptumbing Code of the Philippines.

MATERIALS

1. Idertification of Materiais
Each length of pipe, fittings, traps, fixtures and devices ussd in the plumbing work shafl
have cast, stamped or indelibly marked on it, the approved manufacturer's trademark or

name, the weight, type and class of product when so required by the standards meationed
above.
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2. Alternative Matesials
Use of any material not specified in this Specification may be aflowed 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 genemlly accepted
standards.

3. Soll, Waste, Drain, Vert 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 Material

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 rardlom-80 (PPR-80) pipes PN 20 conforming to
DIN Standards DIN 1988/DIN 8078, German made. Jointing shall be fusion weided.

6. Cleanouts, 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 iong sweep quarter
bend of % as shown on the drawings.

7. Pipe Sleeves

Pipe sleeves shall be installed and properly secured in place at sll points whese pipes
passas through masonry or concrete. Pipe sleeves shall be uPVC pipe, Schedule 40.

8. Downspout

All downspout shall be unplasticized polyvinyl chloside (UPVC) pipe class DWV
conforming to ASTM D2725 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 Contracior shall provide fittings and install 100mm G.I. mesh wire strainers where
shown or indicated on the drawings and/or where the Engineer directs. Each strainer shad fit
the size of the comesponding downspout which is o be installed.

11. Shower, Floor and Urinal Drain
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Technical Specificstions (Bullding Warks)
{Plumbing and Sanitary Works)

Shower and floor drains shall be made of stainless steel non-tilting grate, perforated or
slotted. Urinal drains shalt be cast iron dome type drain,

Pipe hangers, Inserts and Support

a. Pipe hangers shall be wrought iron, malieabde 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 shot tumbuckies or other approved means of adjustment.
Tumbuckies may be omitted on hangers wheme space does not permil their use
Trapeze hangers may be used in beu of separate hangers for pipes running
parallel to each other and ckose 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.

C. Wrought iron cdamps or coflars shall be used to support vertical runs of pipes.
Unions

Union pipe 50mm@ and smaller shall be malleable iron. Union on water piping 83mmid
and larger shall be flanged patterm and shall be of galvanized (zinc coated)} cast iron.
Gaskets for flange unions shakl be of best quality fiber plastic or leather.

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.

Fixtures

a. Water Closets

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

b. Lavatones
bh. 1. Lavatory (Wall Hung)
Shall be vitreous china, wall hung lavatery with rear overflow holes,

fitting ledge suitable for single faucet holes on cernters complete with faucet,
standard fittings, trap and lavatory brackets and other accessofies.

b.2. Lavatory (Countertop Lavatory)

Shall be vitreous china, oval or round shaped cauntertop lavatory with front
overflow hole, complete with faucet, supply valve and fittings with P-trap.
Fitting ledge suitable for single hole on center.
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C. Urinals

¢. 1. Urnals 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
fm, integral trap, 19mm top and shall be provided with water saving
flush system.
d. Service Sinks

Service sinks whema indicated or shown on the Drawings shall be stainless siesl, with
single bawl and with complete 1.S. or Japan imported fittings.

e Slope Sinks

Slop gink shall be 24"x20” ackl resisting enamet on Cast-lron with concealed hanger
and faucet.

Hose bibb shall be of brass finish.

f. Soap Holder
Soap holder andl toilet paper holder shall be wilreous china, wal mounted. All
toilet/bath rooms wili be provided with soap holder, toilet paper holkder and chrome
plated towel racks.

g. Faucet for lavatory
Faucet for lavatory shall be in chrome-finish.

h. Bath and shower fitting
Bath and shower fitting shall be chrome-finish.

i. Towel Rail

Towel rail shall be tubular stainless steel, 2.7mm@, and 0.54m long or as specified
in the drawings.

J Curtain rod

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

Grab bar shall be tubular stainless steel, 25mm®@ or as spedified in the drawings.
1 Bidet Spray Combination

Installed in every cubicle near on the water closet, colored white or its equivalent
Concrete, Reinforcing Steel, Pipe and Steel Plate

Matesials for wash pits, catch basins and manholes shall conform to the requirements as
follows:
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a. Concrete materials shall conform with the requirements in *Concrete Works™ and shall
be Class C concrete with a 28-day minimum comprassive strength of 21 MPa {3,000
psi).

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

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

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

17.  Non-reinforced Concrete Pipe

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

18.  Valve for Drinking Fourntain

Valve where drinking fountain wilt be connected shall be polished brass pipe and shall have
red enameled hanle.

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 cieaned of all trash and
debris.

Materials for backfiling 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 settlement or shrinkage.

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

Water pipes shall have a sand cushion 150mm beiow and above the pipes.
INSTALLATION OF SOIL, WASTE DRAINS OR VENT PIPES
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Technikal Specificationa (Buiding Worke)
{Plumbing and Sanitary Works)

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{Z and larger, 3.2mm per 0.30m. Al main vertical soil 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 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 fo 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 lkeast 1.20m above the floor on which the fixtures are located to
prevent the use of vent fines as waste. Horizontal waste fines receiving the discharge from
iwo {2) or more fixtures shall be provided with vents, uniess separste venting of fixtures
is noted.

Fittings

Alf changes in pipe sizes on soil waste lines shall be made with reducing fittings or
recessed reducers. All changes in direction shali be made by the appropsiate use of forty
five (45) degree wyes. Long sweep quarter beris or elbows may be used in soil and
waste lines where the change in direction of fiow 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,

Joints
a. PVC Soil Pipe

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

b. All joimts 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 uUPVC screw
plugged flush with the flcor.

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 shail extend up fo the pipe and down-over to top of pipe
at least 150mm and akng the roof not less than 300mm and shall tap over flashing to

make a weatherproof joint.

MARF —FPORT FACHLITES {TIYIL WORKS)
Port of Miarawi (MAA-Secior 8), Manmwi City, Lanao dal S



105

Technicel Specifications (Bulkding Woris)
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6.  Traps

Each fixture and piece of equipment requiring coennections to the drainage system,
except fixtures with cortinuous waste shail be equipped with a trap. Traps shall be specified
o 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 pattem.

7. Pipe Sleeves, Hangers and Supports

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

Pipes shall not be permitied to pass through footings or beams unless nated on the drawings.

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

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

Gate valves shall be installed ciose to the point of connection to the existing service line
outside the building. The piping shall be extended 1o all fixture outlets and equiprnent from the
gate vaives. 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 sefvice lines may be taken off on top of
mains, bottom of mains of skie 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
floors unless spedifically 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.
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All screwed joints shalf 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 exposad.
Caulking of threaded joints or top to prevent leaks shall not be permitted.

Unions shall be provided where required for disconnection. Threaded swing boits shall be
used for branch connections to risers and mains.

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

Tasts

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. Stenflization

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 chlerine
or a solution of sodium hypochiorte. The sterilizing solution shall remain in the
sysiem for a period of not less than 8 hours during which time aft 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.

c. Pressume Test for Water Lines

1. After 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%2) the designed working pressure of the system or as specified by the
Engineer.

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

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 apphed 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 shalt be expelled from the pipeline. To accomplish this, tap shafl be
made if necessary, at the highest point of the pipe under test and after
completion of the test, the taps shall be tightly piugged unless otherwise
specified. During the test, all exposed pipes, fittings, vaives, 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
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at his expense. The test shall then be repeated untl 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 iaakage as
well as an overall leakage test of the compieted pipeline.

2. The pressure {0 be maintained during the test shalli 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 filed with water and the specified
test pressure, measured at the point of Jowest elevation shall be appied 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 expelied from the pipe. All
exposed pipes, fittings, valves and joints shall be examined for leakage during

the test.
7. Allowable leakage rate per 100 joints per inch of Pipe Diameter at
Pressure Stipulated.
PRESSURE LEAKAGE RATE

psi kgfem? ftersihr. liters/2 hrs.
50 3.50 1.45 2.90
75 5.30 1.75 3.50
100 7.00 2.05 4.10
125 8.80 230 4 60
150 1050 2.50 5.00
200 14.00 2.90 $.80

e. Defective Work

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

2. Al repairs to piping shall be made with new materals at the
expense of the Contractor.

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, fixtures and equipment shall be fastened with brass bolts or machine screws in
lead-sleeve fype 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
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length to bring expansion sieeves into the solid concrete masonry walls.

Where wood screws are used, screws shall go into solid pieces set between studs. Where
through-bofts are used, bolts shall be provided with plates or washers at back set, so that they will
be concealed by plaster. Bolts and nuts shafl 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 warks,
all fixtures shall be thoroughly cleaned and delivered in a condition satisfactory to the Engineer.

FEXTURES 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
feast 7.5 cm into solid concrete or holiow block wark, fitted with loase 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 through-bolts are used, they shall be provided with plates or washers back set so
that heads, nuis 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 plated brass washers.

GUARANTEE

Upon completion and before final acceptance of the equipment installation, the Contractor shall
furnish the Engineer a wiitten 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 duiing 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
o PPA without any expense on his part.

CLEANING UP

Upon completion of the work, ali 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
Al installation works shall be as shown on the drawings and shall conform to the applicable

standards set forth by the Philippine Naticnal Plumbing Code. AR fixtures shalt be fastened and/or
supported in accordance with the given requirements.
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(Cammunity Anterna Tewvrion Systenn)
ITEM 23 H COMMUNITY ANTENNA TELEVISION SYSTEM [CATV)
GENERAL
Electrical General Requirements applies to this section, with the additions and modifications
specified herein.
REFERENCES

The pubdications ksted 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 standands current at the date twenty eight (28) days piior to date of bid
submission shall apply. During Contract execution, any changes in such codes and standards shal
be applied after approval by the Owner.

1.

10.

American Association of State Highway and Transpostation Officials (AASHTO)
AASHTO HB14 (1992) Highway Bridges

American National Standards Institute (ANSH)
ANS| C2 (1997) National Electrical Safety Code

Code of Federal Regulations {CFR})
29 CFR 1910.27 Fixed Ladders

47 CFR 76 Cabie Television Service
47 CFR 76.605 Technical Standards

Efectronic Industries Association (EtA)

ANSIEIA/TIA-222-F (1996) Steel Antenna Towers and Antenna Supporting Structures
ANSI/EIA-412-A {1974) Direct View High Resolution Monochrome Closed Circuit Television
Monitors

Federal Aviation Administration (FAA)
FAA AC-70/7460-1 {(Rev. H) Obstruction Marking and Lighting

Institute of Electrical and Electronics Engineers, Inc. (IEEE)
EEE C62.41 {1991) Surge Voitages in Low-Voltage AC Power Circuits

Nationa! Cable Television Association (NCTA)
NCTA 02 (1989) Measurements on Cable Television Systems

National Electrical Manufacturers Association (NEMA)
NEMA 250 {1991) Endlosures for Electrical Equipment {1000 Vofts Maximum)

National Fire Protection Association (NFPA)
NFPA 70 {2007) National Electrical Code
NFPA 780 (1995} Lightning Profection Code

Institute of Integrated Electrical Engineers of the Philippines (IIEE)
PEC (2000) Philippine Electrical Code
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ached -
(Carmmunily Aervel Teltvison Sysinm)
11. Philippine National Standard {PNS)
BS (2002) Bureau of Standard
SYSTEM DESCRIPTION
1. CATV

Community Antenna Television (CATV) System is a network of cables, headend, and electronic
components that process and amplify television (TV) and frequency-modulated (FM) radio
signals for distribution from one central location equipped with a common system of antennas to
TV sets housed in numerous buildings situated in a community or campus-like ervaonment.

a. Headend

Headend contains the antennas necessary to receive desired signals and electronic equipmennt
to filter the signals, mutltiplex them for transmission, and amplify them to adequate level to feed
the distribution system.

b. Distribution System

Distribution system transports and delivers adequate signals to each receiver. Provides
distortion-free signal to TV sets by isolating each receiver from the sysiem and by providing
proper amount of signal to each set.

¢. Local Programming

Cameras, video recorders, and switchers to permit the facility to present pre-recorded or live
programs.

2. Cable

Trunk cabie is a lowoss cable used to transport the desired signal from the headend equipment
into the general area to be served. Feeder cables are connected {o the trunk cable through
biidging ampkfiers and ame used to transport signal into close proximity to a number of user
locations. Subscriber senvice cable is used to transport the signal from the feeder cable to the
user's building, as stated in this section, interior cable is used within the building to transport
signal to user's wall outlet.

3. System Components

System shall provide high quality TV and FM signais o all outlets. Provide any combination of
items specified herein fo achieve required performance. subject to approvals, limitations,
acceptance test, and other requirements specified herein. System shall include antennas;
antenna towers; band-pass filters; mixers; preamplifiers; power supplies; converters; TV monitors;
cables; wall taps; and ali other parts, components, and equipment necessary to provide a
compleate and usable system.

a. System Input

a. Very high frequency (VHF) TV channels
b. Ultra high frequency (UHF) TV channels
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Technica? Spaciicaiions (Sulding Veorks)
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¢. FM broadcast band, 88-108 megaheriz (MHz).
d. CATV feed from the commercial CATV system).
e. Satellite feed channels.
1. Locally originated program channels

b. System Output

a. [VHFUHF receivers.
b. FM receivers.

4. System Performance
a. Receiver Termination Signal Level

Each termination for a TV receiver must have a ménimum signal level of 3 decibe! milf volts (dBmV)
{1,400 microvolts).

b. Headend

1) Visual camier to noise ratio of the headend processor: 58 decibeis (dB) at 10 dBmV input or 60
dB at maximum rated input.

2) Base band signal o noise ratio: 55 dB at optimum signal level.

3) Automatic gain control regulation of headend heterodyne processor and demodulator: plus or
minus 2 dB.

4) Modulation Rnearity: 10 percent.
5) Modulation: 87.5 percent.
6) Undesired low frequency distusbance: 0.5 percent.
7) Spurious signals: must comply with 47 CFR 76 FCC Rules, 47 CFR 76.605, SUBPART A.
8) Differential gain: 1 dB.
9) Differential phase: 0.08726 rad.
10} Chrominance - luminance delay inequity: 150 nanoseconds.
11) Short time waveform distortion (K factor): 4 percent.
. Distribution System
1) Modulation distortion at power frequencies: 4 percent or less hum distortion;
2) Composite third order distortion for:

a} CW camiers: 53 dB.
b} Modulated carriers: 59 d8.
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3) Subscriber terminal isolation: 18 dB or greater.
4) Carrier to second order beat ratio: 60 dB.
8) Peak to valiey frequency response {6 megahertz (MHz)): 2.3 dB.

6) Frequency response across video pass band of any channel: plus or minus 1 dB.

7) Visual, aural carrier level - 24-hour variation: 47 CFR 76 FCC 47 CFR 76.605 Rules 4, 5,
and 6.

8) Frequency determination: 47 CFR 76 FCC 47 CFR 76.605,
SUBPART A Rules (14{2)(3).
d. Extension of Existing System

The new distribution system extension shafl not degrade the quality of tha signals identified in the
paragraph emtitled "System Input’ by more than those indicated in the paragraph entitled
"Distribution System.” Measurements shall be made at the far end extremities of the new
extension.

e. All New System Tolerance

The system shall not show a serious loss of signal to noise when the systam levels are lowered 3
dB below nommal or a significant distortion when the levels are increased 3 dB above normal, as
observed on a TV set located at the far end extremitios of the system.

SUBMITTALS

Subrnit the following:
1. Shop Drawings

a. CATV system wiring diagrams and installation details
b. /[CATV system components

2. Product Data

a. Antennas

b. Antenna towers

¢. Preamplifiers

d. Splitters/combiners
e. Multiplexers

f. Amplifiers, including headend, trunk, bridging, and distribution
9. Power supplies

k. Attenuators

i. Traps

j- Band-pass filters

k Terminators
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. Line tap-off
m. Matching transformers

n. Wall taps

o. Set top converters

p. TV monitors

q. Cables, induding trunk, feeder, subscriber senvice, and inferior
r. CATV housings/pedestals

8. Grounding block

t Ground rods

u. Drop wire clamps

v. Local programming equipment

Submittals for each manufactured item shall be the current manufacturer's descriptive litevature of
catalogue products, equipment drawings, diagrams, perdformance arkl characteristics curves, and
catalogue cuts.

3. Test Reparts

a. Signal survey

b. Ground rod tests

¢. System pre-test

d. Acceptance tests

e. Operational test plan

f. Cperational test procedures
g. Ground rod test procedurs

4. Operation and Maintenance Data
a. CATV system,
Submit operation and maintenance data. Submit a draft copy with the acceptance test procedure
for use during the site test, and update with all changes required prior to final acceptance.
Update all operation and maintenance data to include modifications made during instaiation,
checkout, and acceptance.

QUALITY ASSURANCE

1. Wiring Diagrams and instafRlation Details
{llustrate how each item of equipment functions in the system and inciude an overalf system
schemagtic indicating the relationship of MATV/CATV units on one diagram. Drawings shall
include wiring diagrams and installation details of equipment indicating proposed locations, tayout
and arangements, and other items that must be shown to ensure coordinated installation.

2. Operational Test Plan

Test plan shall define tests required to ensure that the system meets technical, operational, and
performance specifications. Test plan shall be based on NCTA 02.

3. Operational Test Procedures
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Use test plan and design documents to develop test procedures. Procedures shall consist of
detailed instructions for a test setup, execution, and evaluation of test results.

4. Ground Red Test Procedure

Submit three copies of manufacturer's procedure for using the ground

MAINTENANCE

1.

Maintenance Data

Maintenance manual shall contain descriptions of maintenance for the overaR MATVICATV
system as well as for the equipment. It shall include inspections, scheduling for and types of
penadic preventive maintenance, fault diagnosis, troubleshooting techniques, and repair or
replacement of defective components. it shalt also include safety precautions for locking out
hazardous energy sources.

2. Functional Design Data

Functiona! design manual shall identify the operational requirements of the system and expiain
the theory of operation, design philosophy, and specific function of each element of the system.

. Hardware Data

Submit a hardware manual describing all equipment provided, including:

a. General description and specifications.

b. Installation and checkout procedures.

¢. Headend and system schematic diagrams.

d. Electrical schematics and layout drawings.

e. Alignment and calibration procedures.

{. Manufacturer's repair pasts list indicating sources of supply include national stock numbers.

4. Qperator Data

Operator's manual shail provide procedures and instructions for operation of the system including:

a. Types of alarms, meaning of alarms, and action to be taken.
b. Preventive maintenance schedule.
¢. Local programming equipment].

MATERIAL REQUIREMENTS

ELECTRONIC EQUIPMENT

Electronic equipment shall be produced and designed by the same mamufacturer with major
components of the equipment to have the manufacturers name, model, and seral number
permanently attached. Equipment shall function propesly as a compilets integrated system.

HEADEND EQUIPMENT
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1. Antennas
Heavy duty, professional quafity antennas shall be designed to withstand a minimum wind load of
[200] kawh. Elements shall have sealed ends [low band element shall be fibre filled. The boom
shall not contain open holes. Antennas shall match a 75-chm transmission Ene. Front-to-back
ratio shall be 15 dB or higher. Matching devices shall be completely encapsulated so as to be
weatherprodf.
2. Antenna Towers
Towers shall be self supporting and shall be capable of withstanding a minimum wind lead of 200
km/h and shall be designed so that tower members form a natural ladder for climbing the full
length of the tower.
3. Preamplifiers
When required, preamplifiers shall be antenna- or mast-mounted with power duplexed on the
down lead. Preamphfiers shall be weatherproof and shall be capable of operating in temperatures
of minus 30 to plus 60 degrees Celsius (C).
4. Modulators
Provide an audio video modulator for each channet of locally originated programming.
5. Channel Converters

Use crystal-controlled oscillators. Single-component failure shall not affect more than one
channel in the system.

6. Distribution Amplifiers
Provide [broadband] [single-channel] distribution amplifiers.
7. Traps
Traps shall be designed to reject any transmission interfering with desired signal reception.
8. Attenuators
Provide attenuators fo equalize signal levels, when required. Varnable aftenuators are not
pemmitted.
9. Multiplexers

Use multiplexers to combine signals from muliple anmtennas. Use at the local program originating
location to prevent overloading the local TV receiver.

10. Splitters/Combiners

Use spiitters/combiners with characteristics equal to or exceeding the characteristics listed in
this paragraph over the entire operating band.

All unused outlets must be terminated with 75 ohm terménators.
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a. Slope: 0.8 dB.
b. Retum Joss: 15 dB.

11. TV Monitors
Use TV monitors which comply with ANSVEIA-412-A.
12. TV Mountings
Use TV flush wall moentings and TV shelf wall mountings.
13. Power Supplies
Power supples shall contain a current limiter circuit to protect against short circuits on the radio
frequency (RF) line. Provide overvoltage protection to protect solid state equipment from klne
surges and induced voitages, |IEEE C62.41.
CISTRIBUTICN EQUIPMENT
1. Distibution Amplifiers

Distribution amplifiers shall be equipped for 76 ochms input and cutput impedance. Electronic
equipment axposed to weather shall be equipped with weathesproof housings.

a. Trunk Amplifiers
Trunk amplifiers shall have automatic level and slope features.

b. Bridging Amgplifiers
Bridging amplifiers shall be used to connect feeder cables 1o trunk cables.

2. Cables and Associated Hardware
a&. Trunk Cable
For aenal cable construction, coaxial cable shall have the foltowing characteristics:

(1) Copper-clad aluminum center conducior.
{2) 2.28mm@.

(3) Foam polyethylene dielectric.

(4) Seamiess aluminum tubing shield.

(5) 75 ohms impedancs.

(6) 1.5 dB 30.48 m of loss at 211 MHz

Cable shall be protected by a black polyethylene jacket with a flooding compound between the
jacket and the aluminum shield.] For direct burial construction or for cable in conduit, the same
cable shall be used and protecied by a black polyethylene jacket with a flooding compournd between
the jacket and the aluménum shield

b. Feeder Cable

For aarial cable construction, coaxial cable shall have the following characteristics:
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1) Copper-clad aluminum center conductor.
2) 2.28mmi2

3) Foam polyethylene dielectric.

4) Seamiess aluminum tubing shield.

5) 75 ohms impedance.

6) 1.5dB 30.48 mof loss at 211 MHz.

Cabie shall be protected by a biack polyethylene jacket with & flooding compound between the
jacket and the aluminium shield.] For direct burial construction or for cable in conduit, the same
cable shall be used and protected by a black potyethylene jacket with a flooding compound
between the jacket and the aluminum shietd.

¢. CATV Housings/Pedestals

CATV housings/pedestals shall be weatherproof, sized as required, and shall
comply with NEMA, 250.

d. Subscriber Service Cable
Coaxial cable shall have the following characteristics:

1) Copper-covered steel center conductor.
2) 30 percant conductivity.
3) 0.813mmi

3) Foam polyethylene dielectric.

Shield shall have an inner surface of overlapped tape consisting of polypropylene encased in
aluminum and an outer surface of tape consisting of potypropylene encased in aluminum with an
overlap approximately 3.14 rad apart from the overlap point of the inner tape. Assembly shall be
protected by a polyethylene jacket with a flooding compound between the jacket and the outer
shield. Cable shall exhibit 75-ohm impedance and a maximum loss of 4.2 dB 30.48 m at 211
MHz.

2. Interior Cable

RG-6 / RG-59 type cable having the foflowing characteristics:
1) Copper-covered steel center conductor.

2) 30 percent conductivity.
3) 0.813mm2

4) Foam polyethylene diclectric.
Shield shall consist of a polypropylene braid encased in aluminum with an effective shiekling 81
dB down ana protected by a polyvinyl chioride jacket. Cable shall exhibit 75-ohm impedance and
a maximum loss of 4.2 dB 30.48 m at 211 MHz.

f. Drop wire Clamps
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For terminating aerial subscriber service cable without & strength member, use a non-crushing
clamp. For terminating cable with a strength-supporting member such as a figure-8 cable,
terminate the strength member using a wire vise deadend.
g. Grounding Block
Provide cormosion-resistant grounding block suitable for outdoor installation.
h. Ground Rods

Provide [copper-encased steel] [copper-clad steel], [sectional-type] ground rods at least 19 mm in
diameter and at least 3050mm long. Die-stamp each, near the top, with the name or trademask of
the manufacturer and the length of the rod in millimeter. Rods shall have a confinuous surface
that is hard, clean, and smooth throughout the length of the rod.

5. Terminators
Terminators shafl be rated for 75 ohms and 1/4 watt and shall be equipped for power blecking.

6. Line Tap offs
Line tap offs shak have 18 dB minimum isolation from each tap to the thruine. Pressure tap offs
are not permitted.

5. Wall taps
Provide fiush mounted] [surface mounted, 75-ohm, F-iype connector, brown off-white, wall taps.
Provide flush-mounted wall taps mounted in standard electrical outlet boxes, surface-mounted
wall taps mounted in surface housings.

LOCAL PROGRAMMING EQUIPMENT

1. Cameras
Two general purpose, color, black and white, cameras for studio classroom locations.

2. Lenses

General purpose lenses, millimeter {mm), f stop (f/} zoom jenses mm to mm, and
wide-angle lensas, mm, fi.

3. Digital Videc Cassette Tape Recorders
Twe front-loading desktop, rack-mounted, digital video cassette tape recorders.
4. Switcher
Input, foutput, [desktop rack-mounted, bridging [terminating] switcher.
$. Fader
Input one/output, desktop recessed-in-the-table fader.
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SUPPORT EQUIPMENT
1. Matching Transformers

75-ohm female "F" fitting[s} connected to a 300-ohm spade tip matching transformer.
2. Band Separators

75-ohm female "F" fitting[s] connected to a VHF/UHF spade tip [and FM screw terminals)
matching transformer with a band separator.

3. Coaxial Connector Cable

a. 1830 mm, 75-ohm “F" fitting cable assembly.
b. 3660 mm, 75-ohm "F" fitting cable assembly.
¢. 760 mm, 75-ohm “F" fitting cable assembly.

4. Coaxial Cable Connecting Kits

d. 1830 mm, 75-0hm "F fitting[s] connected to a 300-ohm spade tip matching transformer.
€. 1830 mm, 75-chm "F fitting]s] conrected to a 300-chm VHF/UHF spade tip and FM
screw terminals matching transformer with a band separator.

5. Converters

Set fop converters equipped for output channel number 2, 3, 4 with 9, 18, 36, 58, 66 input
channels,

EXECUTION
INSTALLATION

1. Antenna System

a. Reception

Provide and orient antennas so that they supply the desired channels with maximum spurious-
response rejection and minimal ghost imaging. When necessary to achieve the required input
signal characteristics, provide and orient separate antennas for the best reception of each
channel.

b. Antenna Mounts

Mount antennas on masis attached to a tower or wall or, antennas shall not be secured to a
reof unless special authorization is obtained from the Contracting Officer and appropriate
protection of the roof integrity is provided. Antennas shall not be attached to chimneys or vent
pipes. Mast shall be secursly mounted to adjacent structures with a minimum of three
mounting brackets spread at 460 mm minimum intervals. Fasten the mounting brackets with
[lag bolts a minimum of 9.525 mm diameter] {or] [expansion anchors sized for boits a minimum
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of 9.525 mm diameter]. Mast attachments to mortar or grout joints are not permitted. Securely
tighten the mounting hardware, antenna handware, and the terminals.

¢. Commosion Protection and Wind Loading

All mounting and antenna assembly hardware shall be comosion resistant. Design antennas
ard mounting devices to withstand a wind load of 200 km/h.

d. Anchoring

Antenna towers shall be either self supporting or free standing. Base of the tower shall be
anchored to concrefe legs. Foundations shall be designed for a maximum soil-bearing
capacity of MPa and proportioned to provide a safety factor of 2.0 against uplift due to
overtuming, except that the minimum weight of the concrete footing alone, not considering the
weight of the earth cover, shall provide a safety factor of 1.0. Towers shall be designed to
resist forces generated by winds of knmvh. Steel antenna towers and antenna supporting
structures shall be designed, fabncated, and provided in accordance with applicable
requirements of ANSVEIA/TIA-222-F; except that for factory finish, the hot-dipped galvanizing
process shall provide a zinc coating of 0.001218 g/mm2 of surface.

e. Ladders, Obstruction Lights and Anticlimbing

Provide antenna towers with a system of horizontal members to sesve as a ladder. Towers
exceeding 6 meters in height shall be provided with a safety ladder device designed, fabricated,
and provided in accordance with 29 CFR 1910.27. Provide appropriate anticlimb devices or
security fencing around the tower] fo prevent unauthorized cimbing of the tower. When
necessary, towers shall be provided with cbstruction lights and markings in accordance wth
FAA AC-70/7460-1.

f. Lightning Protection and Grounding

Provide antenna system with lightning protection in accordance with NFPA 780. Provide
grounding at the base or at the lowest point of the metallic towers. Connect at least two columns
by No. 2/0 AWG copper cable to ground in accordance with NFPA 780. Structures adjacent to
metallic towers and within their cone of protection do not require primary protection; but all metal
frames, ventilators, doors, and window frames shall be bonded together and grounded. Provide
antenna lead-ins with spark gap protection connected to ground adjacent to the supporting
structure of the antennas.

2. Headend

Proviie headend equipment in the location identified on the drawings;, mount the equipment in
Contractor-provided racks.

3. Distribution System

Distribution system shall conform to cable routing and equipment locations as shown on the
facdity layout drawing. Installation shall be in accordance with ANSI C2.

a. Exterior Aerial Cable System
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{1) Existing pole line plant: Modify and expand the existing pole line, when required, to
provide strength and clearance in conformance with ANSI C2. When pole line extension is
required, provide in accordance with Section 16301N, "Overhead Transmission and
Distribution.” Provide all new required matenals and hardwars |

{2) New pole line plant: Provide in accordance with Section 16301N, “Overhead
Transmission and Distribution "

(3) Aerial cable: Do not bend the cable more than the minimum radius recommended by the
manufacturer, based on the type of sheath used. Attach equipment housings containing the
electronic equipment to the strand, and connect the eable shield to the housings. Ground the
assembly in accordance with ANS|I C2, when possible of to a driven ground rod assembly
with a maximum 25 ohms resistance as measured by a ground resistance meter. This
measurement must be satisfied before connecting the ground fo the equipment housing. For
a cable section exceeding 300 meters between equipment mountings, provide intermediate
grounds. Provide subscriber sesvice cable from the feeder cable to the bwlding. For
distances greater than 30 meters, provide cable with a strength member. Temminate the
cable in a grounding block. Connect the grounding block to a grounding system having a
maximum 25 ohms resistance.

b. Extenior Conduit Systems

Provide the electronic equipment in weatherproof housings.
Aftach the housings to manhole, handhole walls with corrosion resistant hardware.

(1)} Existing exterior conduit system: Usa only manholes and empty conduits reserved
exclusively for telecommunications cables. If it is necessary to provide electronic equipment
between existing manholes, Contractor shail provide the necessary conduit and manholes,
handholes in accordance with Section 7.4, “Underground Electrical Works.” The word
"TELEPHONE" shall be cast in the top face of all new manhoies, handhole covers. All
manholes, handholes in sireets must be rated AASHTO HB14 Class 20 wheel loading.
Attach the weatherproof housings containing the electronic equipment to the manhole,
handhole wall with comrosion-resistant hardware.

(2) New Exterior conduit systern: Provide a new conduit system constructed in accordance
with Section Section 7.4, “Underground Electrical Works." The word "TELEPHONE" shall be
cast in the top face of all new manholes, handhole covers. Attach the weatherprocof housings
containing the electronic equipment in new, Contractor-provided manholes, handholes. New
manholes, handholes for such housings and equipment are not indicated on the drawings,
but shall be provided. All manholes, handholes in the streets must be rated AASHTO HB
Class 20 wheel loading.

(3) Exterior cable in exterior conduit: Do not bend cable more than the minimum radius
recommended by the manufacturer, based on the type of sheath used. Connect cable
conductors to the electronic equipment, and connect the shield to the housing. Provide
subscriber service cable to the building, and terminate in a grounding biock Provide and
connect grounding block to a grounding system, having a maximum 25 ohms resistance.

¢. Direct Buned Cable

Provide buried cable in accordance with Section Section 7.4, "Underground Electrical
Works." Providle CATV weatherproof housings/pedestals, handholes. The new
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housing/pedestals, handholes for the electronic equipment are not indicated on the

drawings but shall be provided, Attach electronic equipment with corrosion-resistant

fasteners in these housings/pedestals, handholes. Connect cable conduciors to the

etectronic equipment, arnd connect the shield to the equipment housing. Provide and

connect the equipment housing to a grounding system, having a maximum 25 ohms

resistance. Provkle subscriber service ¢able to the building, and terminate in a

grounding block. Provkle and connect the grounding block to a grounding system,
having a maximum 25 ohms resistance.

d. Grounding Block

Provikie the grounding block [inside] [outside]. Ground this device [acconding to the
requirements of ANS|I C2] o a continuous length of metal cold water pipe without
insulating joints and to a ground rod assembly driven a minimum of 150 mm below the
surface of the surrounding earth]. Resistance, as measured by a ground resistance
meter, shalt be a maximum of 25 chms.

2. Interior Cable
Provide interior cable in conduit in compliance with NFPA 70 and in accordance with
Section 7.5, "Interior Wiring System.” Provide cable to grounding blocks, to line tap-off's,
and to wall taps.

4. TV [and FM] Receivers

Provide required coaxial connector cable or kits to connect one existing TV receiver located
within 1825 mm from the wall tap.

SIGNAL SURVEY
Conduct a signal survey to determine the best antenna location and orientation and the type of
antennas required for receiving desired signal levels and rejection of undesired signals.
FIELD TESTING
1. Ground Rod Tests
Test ground rods for ground resistance value before the wire is connected. Use a portable
ground testing megohmmeter ta test each ground or group of grounds. Instrument shall be

equipped with a meter reading directly in ohms or fractions thereof to indicate the value of the
ground electrode under test.

2. System Pre-test

Upon compieting installation of the CATV system, the Contractor shall align and balance the
system and shall perform complete pretesting. During the system pre-test, Contractor utilizing the
approved spectrum analyzer or signal level meter shall verify that the system is fully operational
and meets all the system performance requirements of the specification. Contractor shall
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measure and record the video and audio carier levels of each channel at each of the following
points in the system:

a. Antenna outputs,

b. Preamphfier outputs.

¢. Headend outpet.

d. Distribution amplifier inputs and outputs.

e. Last outlet of each section of cable.

f. A random sampling of 25 percent of the outiets.
3. Acceptance Tests

Contractor shall notify the Contracling Officer of system readiness 10 days prior to the date of
acceptance testing. CATV system shall be tested in accordance with the approved test plan in
the presence of the Contracting Officer's representative to certify acceptable performance.
System test shall verify that the total system meets a8l the requirements of the specification and
complies with the specified standards. Deficiencies revealed by the testing shall be comected and
revalidated by folow-up testing.

INSTRUCTIONS AND TRAINING
1. Instructions to Govemment Personnel

Supply the services of competent instructors to give complete instructions to designated
personnel in the operation, adjustment, and maintenance of the CATV system and related
equipment. instructions shall include alam indications, required comective action, and pertinent
safety requirements. Supply operational training for the local programming equipment. Orient the
training specifically to the system provided. Number of training days (8-hour days) of instruction
shafl be for the CATV system and for the bocal programming equipment].

2. Training Documentation
Supply training manuals for each frainee and one additionat copy for the kbrary. Manuals shall

describe in detal the information included in each training program. tLesson plans and hst of
reference material shall also be supplied.
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ITEM 24 : DISTRIBUTION TRANSFORMER

SCOPE OF WORK

The work to be done shall consist of supply, and delivering and installing distribution
transformer completed in accordance with all the matenials submitted by Electric Cooperative,
including labor, tools and equipment and all incidental works as found necessary.

GENERAL REQUIREMENTS

a)

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

1.
2.
3

4.

American National Standard institute -
Institute of Electrical and Electronics Engineers -
National Electrical Manufacturer Association -

Philippine Electrical Code -
Philippine National Standard -

b) Materials Requirements

<)

{ANSY)
{IEEE)
(NEMA)

(PEC)
(PNS)

Available on tap changer for de-energized operation

o Distibution Transformer,

o Conventional

o Pole Type

o Qil Immersed

o Self Cooled

o Single Phase , 10 , 60hz

o 65°% Temperature rise
Primary Voltage : 7.62/132YkV

2-2.5% taps FCAN and
2-2.5% taps FCBN

Primary BiL Rating 95kV
Secondary Voltage 120 7240V
Secondary BIL Rating : 30kV
Percent Impedance ANS! Standard
HV/LV Conductor : Copper / Aluminum
insulating Fluid: Mineral Oil
Core : Sdicon Core
NLL 190W
LL 650W

Standard Test Reports:

1. Routine Tests
o Tum Ratio Test
o Voltage Rafio Test
o NolLoadLoss & Load Loss Test
o Impedance Voltage Test
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o Applied Potential Tast
o Induced Potential Test

2. Type of Test
o [Impulse test
o Temperature Rise Test

PRODUCTS (DISTRIBUTION TRANSFORMER)

External Features
o High Voltage Bushing
o Low Voltage Bushing
o Tank and Cover
o Pressure Redief Valve
o Tank and Low Voltage Grounding Provision
o Externally Operated No-Load Tap Changer
o Radiators

Intemnal Features
o Core Cail Assembly
o Winding Material
o Insulating Di-Electric Fluid
o Coil Support

PRODUCTS {GENERAL DESCRIPTION)

1. High Voltage Bushing, the cover mounted and tank - wall high voltage bushing are made
of wet process porcelain suitable for both copper and aluminum conductors.

2. Low Voltage Bushing, single or double eyebolt or spade terminal made of wet process
porcelain.

3. Tank and Covar, manufactured from hot-rofled steef sheets and pressure tested to ensure
a leak free enclosure. Grit blasted or chemically treated to remove every trace of scale, rust
or oil, for better paint adhesion. Outer and nner surfaces are primed with epoxy primer for
rust prevention and the outer surface is coated with polyurethane.

4. Pressure Relief Valva, gradually releases excess pressure and designed for outdoor
condition.

5. Tank and Low Voltage Grounding Provisions, provided to help prevent damage to the
transformer during edectrical surges.

6. Externally Operated No-Load Tap Changer, provides up to five (5) primary vottage for
convenient changing of high voltage tap connecton at no Hoad.

7. Radiators, made of hot-rolled steel sheets these are provided for higher KVA units for
added cooling surface.

8. Core Coil Assembly, uses a superior transformer insulation system and is permanently
centered in the tank using a close fitted steel frame. Matesials used for our coils, are wither
silicon-iron for our Blue and Silver series or Amorphous metal for our gold line.

MRFF -PORT FACRITES (CNIL WORKS)
Port of Macwst (MAA-Secior B), Marwt Clty, Lanad dal Sur



126
Technival Specifications {Bulding Worla)
(D T

8. Winding Materfal, distribution transformer uses a combination of standard copper-
aluminum or copper-copper winding materials.

10. Insulating -Di- Electric Fluid, used are either mineral of or an environment friendly high
fire point fluid.

11.Coil Support, used compatible materials to hok the coil in place and restraint it during
short circuit-circuit conditions. Core clamps and clamp angles are also used to ensure that
the core and windings are effectively secured even during mechanical stresses.

EXECUTION
INSTALLATION
Shall be in accordance with the code and requirements specified herein.
GROUNDING
Ground alt exposed non-current-carrying metalfic parts of electrical equipment.
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 matenals which in his judgment, are not in
full accordance therewith.

TESTING CPERATIONS

When the electrical installation is completed, the Corntractor shall test the instailted
efectrical matenals 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 a1 necessary instruments and personnel
required for the testing.

GUARANTEE

Upon completion and before final acceptance of the work, the Contractor shall fumish
the Engineer a written guarantee stating that alf works executed are free from defects on
materials and workmanship. The guarantee shall be for a pericd of one year from the
date of the final acceptance. Any work that becomes defective during the said period
shall be comected / replaced by the Coniractor at his own expense in a manner
satisfactory to the Authority.
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iITEM 25 : ELECTRICAL GENERAL REQUIREMENTS
GENERAL
APPLICATION

This section applies fo all sections of "Electical Division™ of this project except as specified

otherwise in each individual section.

WORK INCLUDED

The work to be done under this division shall include the fumishing of all toots, labor, supervision,

equipment, fidures and all necessary materials, each complete and in proper working condition

unless one or ather is specifically excluded or stated otherwise in this specifications but not limited
to the following items of works.

a All works and matesial for a compiete lighting and power systems including cables and
conduits, circuit breakers, panel board and connection to all lighting fixtures and power
outiets, motor appliances, switches, supports and accessories.

b. All excavation works, backfilling, dewatering, removal of surplus earth, preparation of
formworks and pouring of concrete envefopes as indicated on the drawings or as required to
complete the installation.

c. All steel support for conduits, wires, panel board, boxes, ghting fixtures, etc. as indicated or
as required to complete the installation.

d. A compiete grounding system as required by the goveming codes.

e. A complete testing of aft electrical systems.

f Al items incidentals to and or required for the proper completion such as painting of boxes,
conduits and the Jikes.

g- Coordination with other trade Contractors.

h. Coordination with other companies/offices including handling of all materals related to
matefial testing and application of electricaf permits.

i. Preparation of necessary shop drawings required for the proper execution of the works
subject to the approval of the Engineer.

WORK INCLUDED UNDER ELECTRICAL WORKS
The work inciudes the fumnishing of the following:
1. Supply, deliver and instal of alt motors, pumps and their associated control equipment.

a. All electrical system installation consists of motor and branch circuit breskers.
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b. Al motor controllers as indicated to be supplied with equipment.
¢. Structural foundation of the above.
SUBMITTALS

Obtain approval before procurement, fabrication or delivery of items fo the job site. Partial
submittals will not be entertained and wili be retumed without review. Submitials shall include the
manufacturer's name, frade name, place of manufacturer, catalogue model of number, namepiate
data, size, layout dimensions, capacity, project specification and paragraph reference and technical
society publication references, and other information necessary to establish contract compliance of
each item to be fumished.

1. Shop Drawings

n addition to the requirements of the coniract dauses. shop drawings shall meet the
following requirements:

a. Drawings shalt be a minimum of 210 mm x 297 mm in size or in A3 size, except as
specified otherwise.

b. Drawings shall include wiring diagrams and installation details indicating the proposed
location layout and amangement, control panels, accessories, and other items that must
be shown to assure a coordinated installation.

¢. Wiring diagrams shall identity circuit termination and the intemal wiring for each item of
equipment and its interconnection.

d. Drawings shall indicate adequate ciearances for operation, maintenance and replacement
of equipment devices. If the layout is disapproved, revise the layout and resubmit,

2. Manufacturer's Data
Submittal for each manufactured item shall be current descriptive literature of catalogued products.
3. Publication Compliance

Where equipment or materials are specified to conform to industry and technical society
publications of organizations such as American National Standard Institute (ANSI), American
Society for Testing and Materials {ASTM) and Underwriters Laboratories, Inc. (UL), submit proof of
such compliance. The label or listing by the spedified enganization will be acceptable evidence of
compliance. In each of the publications referred to herein, consider the advisory provisions to be
mandatory as though the word "shalf” had been substituted for "should” wherever it appears.
Interpret reference in these publications to the authority having jurisdiction, or words of similar
meaning, to mean the Engineer. In keu of the tabet or testing, submit a certificate from an approved
independent testing organization, adequately equipped and component to perform such services,
organization's test methods and net the item conforms to the specified organizations publications.
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 shalt be applied after approval by the Owner.

CERTIFICATES OF COMPLIANCE
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Submit manufacturer's certifications as required on products, materials, finish and equipment
mdicated in the Technical Sections. Certifications shall be documents prepared specially for the
contract. Pre-printad certifications and copies of previously submitted documents are not acoeptable.
The manufacturer's certification shall name the appropriate products, equipment or materiats and
the publication specified as comtrolling the quality of the item. Certification shal not contain
staterment t0 imply that the item does not meet requirements specified such as "Good As",
"Achieves the same end use and results as matenials formulated in accordance with referenced
publications” or "Equal or exceeds the service and performance of the specified materials”
Certifications shall simply state that the item conforms to the requirements specified; and shall be
printed on the manufacturer's letterhead and shall be signed by the manufacturer's official,
autherized to sign certificates of compliance.

OPERATION AND MAINTENANCE MANUALS

Submit as required for systems and equipment indicated in the Tachnical Sections. Fumish three (3)
copies, bound in hardback binders or an approved equivalent. Fumish one complete manual prior to

performance of system of equipmant tests, and fumish the remaining manual prior to comtract

completion. Inscribe the following identification on the caver: the word “"Operation and Maintenance

Manual”, the name and location of the system equipment, building, name of Contractor and contract

number. Include in the manual the names, addresses and telephone numbers of each sub-

Contractor installing the system or equivalent and the local representatives for the system or

equipment. Include a table of contents and assembie the manual to confonm to the table of contents

with the tab sheets placed before instruction covering the subject. The instructions shalt be legible

and easily read with large sheets of drawings folded in the manuat shall include the following:

a. |ntemal and intercannecting winng and control diagrams with data to explain detailed operation
and control of the system or equipment.

b. A control sequence describing start-up, operation and shut-down.
¢. Description of the function of each principal item of equipment.

d. Instaflation and maintenance manual.

e. Safety precaution

f. Diagrams and Blustrations

g. Testing methods
h. Performance data

i.  Lubrication schedule including type, grade, temperature range and frequency

List qualified permanent servicing organization for support of the equipment, including addresses
and certified qualifications.

POSTED OPERATING INSTRUCTIONS
Furnish approved operating instructions for systems and equipment indicated in the technical

sections for use by operation and maintenance personnal. The operating instructions shall include
diagrams, control diagrams and control sequence for each principal system and equipment. Print or
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{Emctiical Ganaral Requiraments}

engrave opesating instructions and frame under glass or in approved laminated ptastic. Attach or

post the operating instructions adjacent to each principal system and equipment induding start-up,

proper adjustment, operating, lubsication, shutdown, safety precautions, procedure in the event of

equipment failure, and other items of instruction recommended by the manufacturer of each system

for operating instruction exposed to the weather. Operating instructions shall not fade when
exposed fo the weather and shall be secured to prevent easy removal or peelfing.

INSTRUCTIONS TO PERSONNEL

Where indicated in the technical sections, fumnish the services of competent instructors to give full
instructions to personnel in the adjustment, operation and maintenance of systems and equipment,
including safety precautionary measures. Each Contractor shall be thoroughly familiar with all parts
of the installation and shall be trained in operating theory as well as practical operation and
maintenance work, instructions shall be given during the first regular work week atter the equipment
of system has been accepted and tumed over to the Engineear for regular operstion. The number of
man-days (8 hours) of instruction shall be as specified in each individual section.

DELIVERY AND STORAGE

Handle, store, and protect equipment and materials in accordance with the manufacturers
recommendations and with the requirements of NFIPA 70B, Appendix 1, titled "Equipment Storage
and Maintenance during Construction". Replace damaged or defective items with new one.

CATALOGUE PRODUCTS/SERVICE AVAILABILITY

Materials and equipment shall be cumert products by manufacturers regularly engaged in the
production of such products. Products shall have been in satisfactory commercial or industrial use
for two (2) years prior to bid opening. The two (2) year period shall indude applications of
equipment and materials under simitar circumstances and of simiar size. The two (2} year pericd
shall be satisfactory compieted by a manufacturer's catalogue or brochures. Products having less
than two (2) year field senvice record will be acceptable if a certified record of satisfactory field
operaticn for not less than 6,000 hours, exclusive of the manufacturer’s factory or laboratory tests is
fumished. The equipment items shall be supported by service organization, which are reasonable
convanient to the equipment on a regular and emergency basis during the warranty pericd of the
contract.

MANUFACTURER'S RECOMMENDATIONS

Where installation procedures or any parts thereof are required to be in accordance with
manufacturer's recommendations, fumish printed copies of the recommendation piior to installation.
Installation of the items shall not proceed until recornmendations are received. Failure to fumish
recommendations shall be cause for rejection of the equipment or materal.

MATERIALS/SUBSTITUTION/TESTS

Al materials to be installed shall be brand new and shall conform to specifications except as
otherwise noted on the drawings. All materials where not specified shall be of the best of their
respective kind. Samples of said material including its manufacturer's data shall be submitted for
appoval. Necessaty tests on the instafiations shall be made by the Contractor in the presence of
the Engineer. These tests shall include but not limited to ground test, performance test, phase
sequence test, etc. Records of approved tests result shall be relayed to the Engineer in writing. This
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Contractor shall within ten (10) days after the award of the contract, submit a list of matesials he
propeses to use. All matenals installed without prior approval shall be at the risk of the Contractor.

COORDINATION/GUARANTEES/SUSPENSION OR DELAY

The Contractor shalt be famiiar with the specifications of the other trades and coordinate with them
thoroughly so that he can amange his work and dispose his materials without interfering the work of
other Contractors. The Contractor shall guarantee that the electrical systems shall be free from

all defects of workmanship and of materials, and that #t will remain so for a period of one year from
the data of acceptance by the Engineer. Any remedy to corect defects deemed to be caused by
such shall be made at the expense of the Contractor. The Contractor shaR not suspend or delay the
work without justifiable cause. Subsequent delays shall be deemed as a sufficient cause for
penalties or termination of cantract in which the Engineer shall have the right to take-over the work
and all materials on the site and make amangements necessary to compiete the work. i shall be the
sole responsibility of the Contractor to ensure that the Electrical sub-contractor conducts
coordination of his aclivities to other trades.

SLEEVES / INSERTS 7/ CUTTING / PATCHING/BACKFILL

The Contractor shal provide all openings, sleeves, also inserts in walls, floors, and beams as
required for his work. Al unused openings shall be grouted in. The Contractor shall do afl patching
requirements necessary and these shall be done so as to exactly match the surmounding area

without the evidence of alteration or patching. The Contractor shall provide all necessary backfitl on
all excavation works of his doing.

TEMPQRARY LIGHT AND POWER

The Contractor shall make all amangsments and pay for the provisions of the necessary electrical
power of the type and capacity required for the performance of the work of all trades engaged in the
construction of the building.

ELECTRICAL CHARACTERISTICS

The electrical characleristics for this project shall be 230v, 3-wire, 105, 60Hz or as per system
requirements as shown in the plans.

MATERIAL REQUIREMENTS

NAMEPLATES

Provide laminated plastic nameplates for each panel board, equipment enclosure, relay, switch, and
device. Each nameplate inscription shall identify the function and when applicable, the position.
Nameplate shalt be melamine plastic, 3.2mm thick, white with black center core. Surface shafl be
matte finish. Comers shall be square. Accurately align lettering and engrave into the black core.
Minimum size of nameplates shall be 25mm x 38mm. Lettering shall be a minimum of 6mm, high
normat block style.

EXECUTION

NAMEPLATE MOUNTING
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Provide rumber, location, and letter designation of nameplates as indicated. Fasten nameplates to
the device with a minimum of two sheet metal screws or two rivets.

PAINTING OF EQUIPMENT
1. Factory Applied
Electrical equipment shall have factory-applied painting systems which shaB, as a
mirimum, meet the requirements of NEMA ICS 6 comosion-resistance test, except
equipment specified to meet requirements of ANSI C37.20 shall have a finish as specified
in ANSI C37.30,
2. Field Applied

Paint electrical equipment as required to match finish or to meet safety criteria.
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{TEM 26 : EXHAUST EQUIPMENT

GENERAL

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

SCOPE OF WORK

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

2. install af materals in stict accordance with the manufacturers instructions and
speciications.

PRODUCTS
MATERIAL REQUIREMENTS
1. Ceiling Mounted Cassette Type Exhaust Fans

The exhaust fans shalt be of the built-in ceiling type, ceiling mounted, suitable for non-ducted
operation. Sizes and capacities are based on the approved plans. Brand and models and
equivalent indicated herein is for the purpose of establishing product guality, capacities and
dimensions. Other brands satisfying the same shall Ekewise be accepted, subject to the
approval of the owner and Engineer In-Charge. The capacities of the units shal be as shown
on the Drawings.

2. Wall Mounted Propeller Exhaust Fan (not included)

The wall-mounted propeller exhaust fan shall be direct-drive three blade type with a steel
meunting plate. Capacity of the fan shall be as shown on the drawings. Fan blades shal be
constructed of steel or aluminum. The fan hub shall be of heavy construction and shall be of
steel or semé-steel, and the blades shall be riveted to the hub. Fan blade shall be quiet in
operation and shall be statically and dynamicalty balanced at the factory. Motor and Drive
shall be of the condenser motor type, tightly sealed and dust proof with non-ubricating 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. Connect power and check rotation of fan.
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(W Cormmunicaton and Sagnal Syshm)
ITEM 27 : WIRE COMMUNICATION AND SIGNAL SYSTEM
TELEPHONE SYSTEM
GENERAL

Electrical General Requirements applies to this section with the additions and modifications
specified herein.

DESCRIPTION OF WORK

The telephone/data system shall consist of an interior system of conduits, outlet, boxes, junction
boxes, main distribution frame (MDF} for interconnection of PABX system, telephone/data terminats,
telephone/data disinbution cables (category 5).

Should there be conflicts between these speciiications and the plans, or conflicts within
spectfications and plans, these shall be brought to the attention of the Engineer for resolution.

PRODUCTS
CONDUIT AND FITTINGS

a. Conduit shall be polyvinyl-chloride conduit (PVC) where spedified, shall be heavy wall, high
impact resistant Schedule 40, with factory made bends, couplings and fitings. PVC cement
for joints shall be of the same brand as for the PVC pipe.

b. No conduits shall be used in any system smaller than 20mm (1/2*) diameter efectric trade
size, nor shall have more than four {4) 90 degree bends in any one run and where
necessary, pull boxes ghall be provided as directed.

¢. No wire shall be pulled into any conduit until the conduit system is completed in all detalls, in
the case of concealed work until all rough plastaring masonry has been completed, and in
the case of exposed work undil the conduit work has been completed in every detail.

d. The ends of all conduits shall have tightly plugged to exclude plaster, dust and moisture
while the construction of the building is in progress. All conduits shall be reamed to remove
all bumrs.

OUTLETS, BOXES AND FITTINGS

a. At all outiets whatever kind, for all system, there shall be provided a suitable fitting, which
shall be either a box or other device especially designed to receive the type of fitting to be
mounted thereon,

b. The Contractor shall consult with the Engineer as to the nature of the various fitlings to be
used before installing his outlet fittings, and shall conform stictly in the use of fittings, to the
nature of the appkance to be mounted on them, so that the work, when the completed will be
a finished design.

C. All outlets on concealed conduit work, provide galvanized pressed steef ottlet boxes on
standard make. These boxes shall be in ali cases standard and where such boxes are not
available on the market, special boxes shall be secured by the Contractor at his own
expense. in general outlet boxes shall be at least 100mm diameter, 53mm deep and No. 16
minimum gauge.
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JUNCTION AND PULL BOXES
a. Junction and pull boxes, of code gauge sted, galvanized shall be provided as indicated or
as required for facilitating the pulling of wires and cables. Pull boxes as finished places shall
be located and installed with the permission and to the satisfaction of the Engineer.

b. Al junction and pul boxes on exposed conduit work shall be provided with huhs for threaded
pipe entry and covers provided with neoprene gaskets.

MAIN TELEPHONE TERMINAL CABINET (MTTC) / INTERCONNECTION OF PABX SYSTEM
a. Al components, connections of MTTC shall conform to ELA/TIA standards.

b. Cable terminals shaft be the type acceptable to the Telephone Company. Terminals shall be
Category S as required on the plans.

TELEPHONE TERMINALS

The telephone terminals shall be wall meunted, terminal blocks shall be mounted or 20mm thick
treated wood backboard. Terminaf blocks shall be based on cross connection system. Terminal
blocks shafi have similar design with MTTC.

HORIZONTAL CABLE

AR horizontal cabling shall be Category 5E (RJ — 45) network cables.

TELEPHONE / DATA OUTLETS

All modular jacks shall be data grade Category 5.

SHOP DRAWINGS

Prepare and submif complete shop drawings for the telephone system in accordance with the Jatest
Local Telephone Company.
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(Grounding Syster and Lightning Probecton)
ITEM 2B . GROUNDING SYSTEM AND LIGHTNING PROTECTION
GENERAL
REFERENCES

The publications iisted below form a part of this specification to the extent referenced. The
publications are referred to in the text by basic designation only.

1.

American National Standards Institute (ANS)

ANSI C136.30 (1988) Zinc-Coated Ferrous Ground Rods for Overhead or Underground
Line Construction

Institute of Electrical And Electronics Engineers (IEEE)

{EEE: Standard 81 (1983) Guide for Measuring Earth Resistivity, Ground Impedance, and
Earth Potentials of a Giound System

National Fire Protection Association (NFPA)

NFPA 70 (2007) Nationaf Electrical Code
NFPA 780 (2007} Lightning Protection Code

Undevywriters Laboratories {UL)

UL Efec Const Dir (2007) Electrical Construction Materials Directory

UL 96 (2005) Lightning Protection Components

UL 96A (2007) Instaation Requirements for Lightning Protection Systems
UL 467 (20G7) Grounding and Bonding Equipment

tnstitute of Integrated Electrical Engineer (IIEE)

PEC (2002} Philippine Electrical Code

Philippine National Standard (PNS)

BS (2002} Bureau of Standard

RELATED REQUIREMENTS

"Electrical General Requirements,” applies to this section with additions and modifications specified

herein.

1. System Requirements
Materials shall consist of standard products of a manufacturer regularly engaged m
production of lightning protection systems and shall be manufactuser's latest UL approved
design. Lightning protection system shall conform to PEC, NFPA 70, NFPA 780, UL 96 and
UL 96A.

SUBMITTALS

1. Shop Drawings

Overall lightning protection system each major component
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2. Test Reporis

Grounding system test
Lightning protection system inspection

3. Cettificates
UL listing or labef
QUALITY ASSURANCE

In each standard referred to herein, consider the advisory provisions to be mandatory, as though
the word "shall* has been substituted for "should” wherever it appears,

1. Installation Drawings

a. Submit installation shop drawing for the overall fightning protection system. Drawings
shall include physical layout of the equipment, mounting detalls, relationship to other
parts of the work, and wiring diagram.

b. Submit detail drawings for @ach major component to indude manufacturer's descriptive
and technical literature, catalogue cuts, and instalfation instructions.

2_ UL Listing or Labed

Submit proof of compliance, label of acceptable evidence. In lieu of labet or listing, submit
written certificate from an approved, nationally recognized testing organization equipped to
perfortn such services, stating that items have been tested and conform fo requirements and
testing methods of Underwriters Laboratories.

SITE CONDITIONS

Contractor will become familiar with details of the work, verify dimensions in the field, and advise the
Engineer of discrepancies before peiforming work. Deviations from contract drawings will not be
made without prior approval of the Engineer.

MATERIAL REQUIREMENTS
MATERIALS

Do net use a combination of materials that forms an electrolytic coupie of such nature that comrosion
is accelerated in presence of moisture unless moisture is permanently excluded from the junction of
such metals. Where unusual conditions exist which would cause corosion of conductors, provide
conductors with protective coatings or oversize conductors. Where mechanical hazard involved,
increase conductor size to compensate for hazard or protect conductors by covering them with or
tubing made of nonmagnetic matesial.

1. Main and Bonding Conductors
NFPA 780 and UL 96

2. Copper

Provide copper conductors on non-metallic stacks that do not weigh less than 144.83 kg per
300 meters, and provide cable such that the size of any strand in the cable is not less than
2mmZ.
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COMPONENTS
1. Air Temminals

Provide terminals in accordance with UL 96. Support air terménals by suitable brace, with
guides, not less than one-haif the height of the terminal.

2. Ground Rods

Provide ground rods made of copperclad steel conforming UL 467. Provide ground rods
that are not less than 20mm in diameter and 3000mm in length. Do not mix ground rods of
copper-clad steel, stainless stee!, galvanized ferrous, or solid copper on the job.

3. Connections and Terminations

Provide connectors for splicing conductors that conform to UL 96, class as applicable.
Conductor connections can be made by clamps or welds @including exothermic). Provide
style and size connectors required for the installation.

4. Connector Fittings
Provide connector fittings for “end-to-end™, "Tee", or "Y™ splices that conform to NFPA 780.
5. Lightning Protection Components

Provide bonding plates, air terminal supports, dips, and fasteners that conform to UL 96
classes as applicable.

EXECUTION
INTEGRAL SYSTEM

Lightning protection system consists of air terminals, down conductors, ground connections,
grounding electrcdes and ground loop conductor. Electrically interconnect lightning protection
system to form the shortest distance to ground. Do not use non-conducting parts of the structure as
pant of the building's ightning pratection systeam, Conductors are required to ba in protective sleeves.

1. Air Terminals

Air terminal design and support conforming to NFPA 780. Rigidly connect terménals to, and
make electrically continuous with, down conductors by means of pressure connectors of
cimped joints of T-shaped maljeable metal. Provide pressure connector or crimped joint
with 2 dowel or threaded fitting to connect ground rod conductor with air terminal. Set air
terminals at ends of structures not more than 810mm from ends of ridges. Where non-
metallic spires, is present, mount air teeminal to the side. In addition, where spires project
more than 3050mm above the building, continue conductor from air terminat to nearest down
conductor secutrely connect thereto.

2. Down Conduciors
Make down conductors electrically continuous from air terminals to grounding electrodes.
Equally and symmetiically spaced down conductors about the perimeter of the structure.
Protect conductors where necessary, to prevent physical damage or displacement to the
conductor.

a. Ground Connections
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Securely connect conductor forming continusbons of down conductors from structure to
grounding etectrode in @ manner to ensure electrical continuity between the two. Provide
clamp type connections or weids (including exothermic) for continuation. Attach down
conductor to ground rods by welding including excthermic, brazing, or clamping. Provide
clamps suitable for direct bunial. Protect ground connection from mechanical injury. In
making ground connections, take advantage of all permanently moist places where
practicabie, although avoid such places when area is wet with waste water that contains
chemical substances, especially those corrosive to metal.

b. Grounding Electrodes

Proviie grounding elecirode for down conductor. Extend driven ground rods inte the existing
undisturbed earth for a distance of not less 3050mm. Set ground rods less than 610mm nor
more than 3050mm, from the structure. After the compieted installation, measure the total
resistance to ground using the fall-of-potential method described in IEEE Standard 81.
Maximum resistance of a driven ground rod shall be 10 ohms, under nosmally dry conditions.
Make connections between ground conductors and electrically ground continuous.

FIELD QUALITY CONTROL
1. Grounding System Test

Test the grounding system to ensure continuity and that resistance to ground is not in
excess of 10 ohms. Test the ground rod for resistance to ground before making connections
to the rod. Tie the grounding system together and test for resistance to ground. Make
resistance measurements in diy weather, not easdier than 48 hours after rainfall. Include in
the written report: locations of ground rods, resistance, and soil conditions at the time that
measurements were made. Submit results of each test to the Engineer.

2. Lightning Protecticn System Inspection

Make visual inspections to verify that there are no loose connections which may result in
high resistance joints, and that conductors and system components are securely fastened o
their mounting surfaces and are protected against accidental mechanical displacement.
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iTEM 29 : MECHANICAL GENERAL REQUIREMENT
GENERAL

This section applies to all sections of "MECHANICAL WORKS" except where specified in each
individual section.

WORK DESCRIPTION

The work shall include the fumishing of equipment, matenals, tools, scaffoldings, transportation,
labor, supenvision, and other services required to instal, complete, test and make operational the
whole system as described on the Drawings and the Technical Specifications.

Specifically the work shalf involve the following:

a. To supply, hawl, install, wire and make operational the split type packaged/ceiling cassette
type air conditioning units including exhaust fans for toilets and kitchen areas as shown
on the Drawings.

b. To supply and install the refrigerant piping system and condensate drain lines including
necessary insulation and hangers.

c. To supply and install the electrical wiring connections from the supply outlet provided by
the Electrical Contractor which is located close to the point of instalfation. This shafl
inciude power and control wirings and intertocks with the thermostat cortrot.

SUBMITTALS

Submit shop drawings, manufacturer's data and certificates for equipment, matesials, and finish,
and pertinent details for each system where specified in each individual section, and obtain
approval before procurement, fabrication, or delivery of the Hems to the job site. Partial submittals
are nat acceptable and will be retumed without review. Submittals shall incude the manufacturer's
name, trade name, catalogue model, or number, nameplate data, size, layout dimensions, capacity,
preject specification and paragraph reference, applicable industry, and technical society publication
references, years of satisfactory service, and other information necessary to establish contract
compliance of each item the Contractor proposes to fumish. Photographs of existing mstallations
ard data submitted in Beu of catalogue data are not acceptable and will be retumed without
approval. Submittals shall be a minimum of 5 print copies. Submittals of the contractor shail be
reviewed and returned within a minimum of 21 days, each stamped with appropriate action.

1. Shop Drawings

Drawings shall be a minimum of 350mm x 500mnt in size, with @ minimum scale of 1:100
except as specified otherwise. Drawings shall include floor plans, sectional views, wiring
diagrams, and installation details of equipment; and equipment spaces identifying and
mdicating proposed focation, layout and amangement of items of equipment, control panefs,
accessories, piping, ductwork, and other items that must be shown to assure a coordinated
instafiation. Wiring diagrams shall identify circuit terminals, and indicate the intemal wiring
for each item of equipment and the interconnection betwsen each item of equipment.
Drawings shafl indicate adequate clearance for operation, maintenance, and replacement of
operating equipment devices. if equipment is disapproved, drawings shall be revised to
show acceptable equipment and be resubmitted.
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2. Manufacturer's Data

Submittals for each manufactured item shall be manufacturers descriptive literature of
catalogue products, equipment drawings, diagrams, performance and characteristic curves,
and catalogus cuts.

3. Standard Compliance

When materials or equipment must conform fo the standards of orgamizations such as the
American National Standards Institute (ANSI), American Society for Testing and Materials
(ASTM), National Electrical Manufacturers Association (NEMA), Amevican Society of
Mechanical Engineers (ASME), Air Movement and Control Association, Inc. {AMCA),
Amernican Refrigeration Institute (ARI), and Underwriters’ Laboratories {(UL), proof of such
conformance shalf be submitted to the Engineers for approval. If an organization uses a
labed or listing to indicate compliance with a particular standard, the label or listing will be
acceptable evidence, unless otherwise specified in the individual sections. In lieu of the label
or listing, the Contractor shall submit a cerlificate from an independent testing organization
which is competent to perform acceptable testing and is approved by the Owner or his
authorized representative. The certificate shall state that the item has been tested in
accordance with the specified organization's test methods and that the item conforms to the
specified organization’s standard. For materials and equipment whose compliance with
organzational standards or specifications is not regulated by an organization using its own
listing or labet as proof of compliance, a certificate of compliance from the manufacturer
shall be submitted for approval. The certificate shall identify the manufacturer, the product,
and the referenced standard and shall simply state that the manufacturer certifies that the
product conforms to all requirements of the project specification and of the reference
standards listed. The edifion or the revised version of such codes and standards cirrent at
the date twenty eight {28) days prior to date of bid subrmission shall apply. During Contract
execution, any changes in such codes and standards shall be applied after approval by the
Owner.

4. Codes, Inspection, Permits and Fees
a. The work under this contract shall conform to the latest requirements of:
1) Philippine National Building Code
2} Regulations of the Local Municipality

b. Nothing contained in these specifications or shown on the drawings shall be construed as
to confiict with the National and local ordinances or laws. All such laws and ordinances
are made a part of these Specifications.

¢. All construction permits and fees for this work shall be obtained at the expense of the
Contractor. The Contractor shall furnish the Owners and Engineers the final certificates of
inspection and approval from the appropriate govermment authorities.

OPERATION AND MAINTENANCE MANUAL

Fumnish an operation and maintenance manual for each item of equipment. Fumish three (3) copies
of the manual bound in hardback binders or an approved equivalent. Fumnish one complete manual
prior to the time that the equipment are performed and fumish the femaining manuals befora the
Contract is completed. Inscribe the following ilentfication on the cover: the words OPERATION
AND MAINTENANCE MANUAL, the name and location of equipment or the buiding, the name of
the Contractor, and the contract number. The manual shalt include the names, addresses, and the
telephone numbers of each subcontractor installing the equipment, and of the local represendatives

MIFF —FORT FACEITIES (CIVIL WORKS)
Port of Marmet (MAA-Sacier 8), Marawt Clty, Lan del Sur



142
Tachnical Specificatons (Bulding VWorks)
: .

for each itern of equipment, The manual shall have a table of contenis and be assembled to
conform to the table of contents with the tab sheets piaced before instructions covenng the subject.
The instructions shall be legible and easily read, with large sheets of drawings fokled in. The
manual shall include: wiring and control diagrams with data to explain detailed operation and controf
of each item of equipment; a control sequence describing stant-up, operation and shutdown;
description of the function of each principal tem of equipment; the procedure for starting; the
procedure for operating; shutdown instructions; instaflation instructions; maintenance instructions;
lubrication schedule inciuding type, grade, temperature range, and frequency, safety precautions,
diagrams, and illustrations; test procedures; performance data; and parts hst. The parts lst for
equipment shall indicate the sources of supply, recommended spare parts, and the service
organizations which is reasonably convenient to the project site. The manual shall be complete in alf
respect for equipment, controls, accessories, and associsted appurtenances provided.

POSTED OPERATING INSTRUCTIONS

Fumish approved operating instructions for each system and prncipal item of equipment for the use
of the operation and maintenance personnel. The operating instrucions shall include wiring
diagrams, control diagrams, and control sequence for each principal item of equipment. Operating
instructions shall be printed or engraved and shalt be framed under glass or in an approved
laminated plastic and posted where directed by the Owner. Opesating instructions shall be attached
to or posted adjacent to each principal item of equipment and include directions for start up, proper
adjustment, operating, lubrication, shut down, safety precautions, procedure in the event of
equipment failure, and other areas as recommended by the manufacturer of each item of equipiment.
Operating instructions exposed to the weather shall be made of weatherproof materials or shall be
suitably enclosed fo be weather protected. Operating instructions shalt not fade when exposed to
sunlight and shall be secured to prevent easy removal or peeling.

SAFETY
1. Rotating Equipment Safety

Couplings, motor shafts, gears and other exposed rotating or rapidly moving parts shall be fully
guarded. The guards shall be cast iron or expanded metal. Guard parts shall be rigid and Suitably
secured and shall be readily removabfe without disassembling the guarded unit.

INSTRUCTION TC OWNER'S PERSONNEL

When specified in other sections, the Contractor shall fumish the services of competent instructors
who will give full instruction to the designated personnet in the adjustment, operation, and
maintenance, including perinent safety requirements of the equipment or system specified. Each
instructor shall be thoroughly familiar with all the parts of the installation and shali be trained in
operating theory as well as practical operation and maintenance work. Instruction shall be given
during the first regular work week after the equipment or system has been accepted and tumed over
to the Qwner for regular operation. The number of man-days (8 hours) of instruction furnished shall
be as specified in other sections, When more than 4 man-days of instruction are specified,
approximatety half of the time shafl be used for classroom instruction. All other time shall be used
for instruction with the equipment or system. When significant changes or modifications in the
equipment or system are made under the terms of contract, additional instruction shall be provided
to acquaint the operating personne] with the changes or modifications.

DELIVERY AND STORAGE
Equipment and materials shall be handled, stored, and protected to prevent damage before, during,

and after installation, in accordance with the manufacturers recommendations and as appioved.
Damaged or defective items shall be replaced without cost to the Owner.
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STANDARD PRODUCTS/SERVICE AVAILABILITY
1. Materials and Equipment

Materials and equipment shall be standard products of manufacturer regutarty engaged in the
manufacture of such products, which are of a simitar material, design and workmanship. The
standard products shall have been in satisfactory commercia or industrial use for seven years
prior o bid opening. The seven year use shall include applications of equipment and matenals
under similar circumstances and of similar size as specified for the Project. The equipment shall
be soled exclusively by a single, stable distributor with after sales capabiity.

2. Experience Required

The five (5) years experience must be satisfactorily completed by a product which has been soid
or is offered for sale on the commercial market through advertisements, manufacturers’
cataloguas, or brochures.

3. Altemative Service Record

Products having less than a five-year field sarvice record will be acceptable if a certified record of
satisfactory field operation for not less than 6000 hours, exclusive of the manufacturer's factory
or laboratory tests can be shown.

4 Service Record

The equipment items shall be supported by service organizations. The Contractor shall submit a
certified list of qualified permanent service organizations for support of the equipment which
includes their addresses and qualifications. These service organizations shall reasonably be
convenient 1o the equipment installation and able to render satisfactory senvice to the equipment
©n a regular and emergency basis during the warmanty period of the contract.

5. Manufacturer’s Nameplate
Each item of equipment shall have a nameplate bearing the manufacturer's name, address,
model number, and serial number affixed in a conspicuous place; the nameplate of the
distributing agent will not be acceptable.

SAFETY REQUIREMENTS

Belts, pulleys, chains, gears, couplings, projecting set screws, keys, and other rotating pasts located
that any person can come in close proximity thereto shall be fully enclosed or property guarded
in accordance with OSHA 29 CFR 1910.219. High temperature equipment and piping so located as
to endanger personnel or create a fire hazard shall be propery guarded or covered with insulation
of a type as specified herein. ltems such as catwalks, ladders, and guardrails shalt be provided
where required for safe operation and maintenance of the equipment.

MANUFACTURER'S RECOMMENDATIONS

Where installation procedures or any part are required to be in accordance with the manufacturer's
recommendations of the material being installed, printed copies of these recommendations shall ba
fumished to the Owners and Engineers prior to installation. Installation of the item will not be
aflowed to proceed unti the recommendations are received. Failure to fumish these
recommendations can be cause for rejection of the material.
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ELECTRICAL REQUIREMENTS

Electrical components of mechanical equipment and systems such as motors, starters, and controfs
shall be provided under this Division and shall be as specified herein and as necessary for complete
ang operable system. Extended voltage range motors will not be permitted. Interconnecting wiring
for components of packaged equipment shall be provided as an integral part of the equipment.

ELECTRICAL MOTORS

1. All electrical motors of sizes and types as specified for driving air conditioning and
ventitating equipment shall be fumished and erected under this section. All motors shall
be of proper power and speed to suit the specified makes of equipment. if other makes
of equipment are accepted in any case, the proper adjustment of motor speed and
power including affected changes in electrical system circuit breakers and wiring must
be included without additional cost to the Owner. Technical data shall be submitted for
approval before the equipment is purchased.

2. All motor ratings shall be as specified on the drawings.

3. Generally, all motors shall be constant speed, squiimel-cage type motors and energy
efficient except as otherwise lsted on plans. Single phase motors shall be capacitor
start induction-run or split phase type as approved for the service.

4. All beit-connecied motors shall have adjustable bases and set screws to maintain
proper belt tension, and shall be provided with proper belt guands.

5. Al motors and accessories shall comply in all respect with NEMA Standards. Types
shall be as required by Local Code.

6. All motors shall be fumished with type "B insulation and tropical fungus proofing
according to NEMA standards.

CHANGES IN WORK DUE TO APPROVAL OF ALTERNATE MATERIALS

Assum the cost of, and the entire responsibility for any changes in the work shown on the Contract
Documents which may be occasioned by approval of materials proposed by the Contractor other
than those specified.

GUARANTEE

Fumish the Owner a written guarantee covering the satisfactory operation of the mechanical
instakiation in all its parts for a period of one (1) year after date of final acceptance of work. During
this period, repair or replace any defective work, materials or equipment fumished and installed
without any cost to the Owner. Include with this guarantee certificate of every material suppfier
engaged by this trade of the project.

AS-BUILT DRAWINGS

1. The Contractor shall, during the progress of work, keep record of all deviations of the
actual installation from that shown on the Contract Drawings.

2. Upon compleion of work, the Contractor shall submit two (2) copies of the as-built
drawings, signed by the Contractor's Registered Professional Mechanical Engineer and
Owner Project inspector, indicating the work as actuafiy and finally installed, including
new information not originally shown in Contract Drawings.
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3. Approval of as-buit drawings by the Engineer shall be a requirement for finat
acceptance of the completed works and of final payment.

QUALITY ASSURANCE
1. Surveys and Measurements:

a. The Cortractor shall base measurements, both hofizontal and vertical, from
established benchmarks. All work shalt agree with these established lines and levels.
Verify al measurements at site and check the comrectness of same as related to the
work,

b. Should the Contractor discover any discrepancy between actual measurements and
those indicated, which preverts following good practice or intent of the drawings and
specifications, he shall natify the Owner's representative and shall not proceed with
his work untii he has received instructions from the Owner's representative upon
referring the matter to the Engineer.

2. Drawings and Minor Modification:

a. Drawings are diagrammatic and indicate the general arrangement of the system and
work included in the contract. Drawings are not to be scaled. The drawing and details
shall be examined for exact location of fixtures and equipment by verifying actual site
conditions.

b. The Contractor shail follow drawings in laying out work and check drawing of other
trades to verify spaces in which work will be installed. Maintain maximum headroom
and space conditions at all points. Where headroom or space conditions appear
inadequate, Owner’s representative shall be notified before proceeding with installation,
if directed by the Owner's representative, the Contractor shall, without exira charge,
make reasonable modifications and the layout as needed to prevent conflict with work
of other trades or for proper execution of the work.

¢. Materials and Workmanship

Al matenals and apparatus required for the work, excapt as specified otherwise, shall
be new of first class quality, and shakt be fumished, delivered, erected, connected and
finished in every detall, and shall be so selected and arranged as to fit properly into the
building spaces. Where no spedific kind or quality of materials is given, first class
standard articled shall be furnished.
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ITEM 30 : PUBLIC ADDRESS SYSTEM
GENERAL

Electrical Genesal Requirements applies to this section, with the additions and modifications
specified herein.

REFERENCES
The publications listed below form a part of this specification to the extent referenced. The
publications are refermed to within 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 Qwner. 1. Electronic Industries Alliance (EIA) EIA ANSIEIA-310-D
(1992} Racks, Panels, and Associated Equipment
2. Institute of Electrical and Electronics Engineers (IEEE)
IEEE C62.41 (1991, R 1995) Recommended Practice for Surge Voliages in Low-Voitage AC
Power Circuits
3. Netional Fire Protection Association (NFPA)

NFPA 70 (2007) National Electiical Code
NFPA 72 (2002) Nationa Fire Alarm Code

4. Underwriters Laboratories (UL)
UL 1449 (2006) Transient Vollage Surge Suppressors

SUBMITTALS
The foftowing shall be submitted.
1. Shop Drawings
a. Detail Drawings
Detail drawings as specified.
2. Product Data
a. Spare Parts
Spare parts data for each different item of material and equipment specified.
3. Test Reports
a. Approved Test Procedures
Test plan and test procedures for the acceptance tests. The test plan and test procedures
shall explain in detail, step by step actions and expected results to demonstrate compliance

with the requirements specified. The procedure shall also explain methods for simulating the
necessary conditions of operation to demonstrate system performance.
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b. Acceptance Tests

Test reports in booklet form showing all field tests performed to adjust each component and
to prove compiiance with the specified performance criteria, upon compietion and testing of
the instafled system. The reports shall include the manufacturer, model number, and serial
number of test equipment used in each test. Each report shall indicate the final position of
controls and operating mode of the system.

4. Certificates
a. Components

Copies of cumrent approvals or listings issued by UL, or other nationally recognized testing
{aboratosy for all components.

5. Operation and Maintenance Data
a. Public Address System
SYSTEM DESCRIPTICN

The public address system shall consist of an awdio distribution network fo include amplifiers,
mixers, microphones, speakers, cabling, and ancillary components required to meet the required
system configuration and operation.

1. Multi-Channel System with Paging

The sysiem shall include microphones, microphone outlet receptacles, microphone inputs with
preampiifiers, inputs for film sound, compact disc, magnetic {ape, telephone, and program sources,
single all channel paging, control for each input, power amplifying equipment, and accessories
required to output the public address and paging audio signals through selected portions of the
audio distribution network as indicated. The paging signal shall replace by zones channel a
channels of the radio system output, when the paging function is activated.

2. Single-Channe! System

The system shafl control and amplify an audio program for distribution within the areas indicated.
Components of the system shall include a mixer-preamplifier, mixes-amplifier; mike input expander,
power amplifier, microphone, speaker system, compact disc, cassette/DVD player, AM-FM tuner,
cabling and other associated hardware.

3. System Performance

The system shall provide even sound distribution throughout the designated area, plus or minus 3
dB for the 1/1 octave band centered at 4000 Hz. The system shall provide uniform frequency
response throughout the designated area, plus or minus 3 dB as measured with 1/3-octave bands
of pink noise at locations across the designated area selected by the Engineer. The system shafl be
capable of delivering 75 dB average program level with additional 10 dB peaking margin sound
pressure levet {SPL) in the area at an acoustic distortion level below 5 percent total harmonic
distortion (THD). Unless otherwise specified the sound pressure reference level is 20 micro Pascal
(0.00002 Newton per square mster).

4. Detad Drawings

The Contractor shall submit detadl drawings consisting of a compiete list of equipment and matedial,
including manufacturer's descriptive and technical literature, peiformance charts and curves,
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catalogue cuts, and installation instructions. Note that the contract drawings show layouts based on

typical speakers. The Contractor shall check the layout based on the actual speakers to be installed

and make necessary revisions in the detail drawings. Detail drawings shall also cortain complete

point to point wiring, schematic diagrams and other details required to demonstrate that the system

has been coordinated and will propary function as & unit. Drawings shall show proposed layout of

equipment and appurienances, and equipment relationship to other parts of the work mcluding
dearances for maintenance and operation.

5. Spare Parts

The Contractor shall submit spare parts data for each different item of material and equipment
specified, after approval of the detail drawings and not later than 2 months prior to the date of
beneficial occupancy. The data shall include a complete list of parts and supplies, with current unit
pricaes and source of supply.

DELIVERY AND STORAGE

Equipment placed in storage until instaliation shall be stored with protection from the weather,
hurnidity and temperature variations, dirt and dust, and other contaminants.

VERIFICATION OF DIMENSIONS

The Contractor shall become familiar with the details of the work and working conditions, shall verify
dimensions in the field, and shall advise the Engineers of any discrepancies before peiforming the
work.

MATERIAL REQUIREMENTS

STANDARD PRODUCTS

Material and equipment to be provided shall be the standard products of a manufacturer regularly
engaged in the manufacture of such products, and shal essentially duplicate matenal and
equipment that have been in satisfactory use at least 2 years. All components used in the system
shall be commercial designs that comply with the requirements specified. Equipment shall be
supported by a service organization that is within miles of the site.

1. Identical Hlems

ftems of the same classification shall be identical. This requirement includes equipment, modules,
assembties, parts, and components.

2. Nameplates

Each major component of equipment shall have the manufacturer's name, address, model and
catalogue number, and serial number on a plate secured to the equipment.

MIXER-PREAMPLIFIER (Cptional)

Mixer-preampifier shall as a minimum conform to the following specifications:

Rated Output: 18dB

Frequency Response: Plus or Minus 1 dB, 20 - 20,000 Hz
Distortion: Less than 0.5 percent, 20 - 20,000 Hz
Signal to noise: Microphone - 60 dB
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Inputs:
Input Sensitivity:

Input Channe} Isolation:
Tone Controls:
Power Rexquirement:

POWER AMPLIFIERS
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70d8

S-independent balanced low-impedance fransformerdsolated
Microphone - 0.003 volts

Auxiiary 0.125 voits

Magnetic Cartridge - 0.0005 volts

80 dB minimum

Plus or Minus 10 d8 range at 50 and 15,000 Hz

220-240 Vac 60 Hz

The power amplifier shall be provide with a nameplate indicating power rating to satisfy design,
coverage, SPL requirements and reserve capacity requirements. Listed for Protective Signal
Service and supervised in accordance with NFPA 72.

Power amplifiers as a minimum confom to the following specifications:

Rated power output:
Frequency Response:
Distortion:

Input Impedance:
Output Impedance:
Output voitage:

Power Requirement:

60, 125, 250 walts RMS
Plus or Minus 3 dB, 20-20,000 Hz
Less than 2 percent at RPQ, 600-13,000 Hz
50 k ohm unbalanced
Balanced 4 and 8 ohms
25 and 70.7 volts

220-240 Vac 60 Hz

MIXER AMPLIFIER (Optional)

Mixes amplifier shall as a minimum confarm to the following specifications:

Rated Power Output (RPO): 35, 60, 125 watts RMS

Frequency Response:
Distartion:

Inpats:

Output impedance:

Output Voltage:

Power Requirement:

Plus or Minus 3 dB, 26-20,000 Hz
Less than 1% at RPQ, 60 - 13,000 Hz

2 mécrophones (high impedance or low-impadance unbalanced
2 Aux. (high-impedance)

Balanced 4 and 8 chms

25 and 70.7 volts

220-240 Vac 60 Hz
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MICROPHONE iINPUT MODULES

Microphone input modules shall as a minimum conform to the following specifications:

Rated Outputs: 0.25 volts into 10,000 ohms

1.0 volts into 10,000 ohms
Frequency Response: Plus or Minus 2 dB, 20 - 20,000 Hz
Distortion: Less than 0.5 percent 20 - 20,000 Hz
Inputs: 4 transformers - coupted balanced 150 ochm
Input Sensitivity: 0.003 volts

Input Channel |solation: 70 dB minimum
MICROPHONES
1. Desk Microphone

Microphones shall as a minimum conform to the following specifications:

Element: Dynamic

Pattern: Cardioid {(Unidirectional)

Frequency Response: 50 - 12,000 Hz

Impedance: Low impedance microphone (150-400 ohms}

Front to back Ratio: 204dB

Selector switches: Selector switches for zone shall be integral microphone or Separate
consoie adjacent to microphone

2. Gooseneck Microphone

Gooseneck microphone shal meet the minimum requirements of the desk microphone.
Microphone shall have push to talk bution. Gooseneck tube length shall be [305] [406] mm.

3. Microphone Jack
Each outiet for microphones shall consist of a standard outlet box, flush-mounted. and fitted with
a three-pole, polarized, locking-type, female microphone jack and a cofrosion resistant-steel
device plate.

LOUDSPEAKERS

1. Cone Speaker
The cone speaker shall as a minimurn conform to the following specifications:
Application: Wall baffle, Celling

Fraguency range: 60 to 12,000 Hz
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Power Rating: Nommal ~ 7 watts

Peak - 10 watts
Voice Cod Impedance: 8 ohms
Line Matching
Transformer Type: 25/ 70.7 voit line
Capacity: 4 watts
Magnet: 10 ounces or greater
Primary Taps: 0.5, 1, 2 anxt 4 watts

Primary Impedance:

25 volts - 1250, 625, and 312 ohms
70.7 volts - 10k, 5k, and 2.5k ohms

Frequency Response: 30-20,000 Hz
Insertion Loss: Less than 1 dB
2. Hom Speaker

The hom speaker shall as a minimum conform to the following specifications:

Application; Indoor, Qutdoor, and Weatherproof
Frequency Response: 400 - 14,000 Hz
Power Taps: 70 voit Bne - .9, 1.8, 3.8, 7.5, and 15 watts
Impedance: 5000, 2500, 1300, 670, 330, 90, & 45 ohms
Power Rating: Normal ~ 7 watts

Peak - 15 watts
Dispersion: 110 degrees

3. Dual Hom Speaker (Optional)

The dual hom speaker shall meet the minimum requirements of hom speaker except the
dispersion shall be 100 degrees.

4. High Output Speaker Enclasures {(Optional)

High Output speaker enclosures shall be of the tuned-port design for precise balancing and
tuning of the speaker. The enclosures shalf be constructed thraughout of 19.1 mm high density
board, with screwed and giued joints, durably braced, and padded with fibreglass where
acoustically required. Speaker enclesures shall have a 25, 45 degree vertical dispersion and 90,
120 degrees horizontal dispersion. The effective length of throw shall be a minimum of 15, 40,
and 60 m.

5. Wall Baffle Speaker Enclosures (Optional)

The wall baffle speaker shall be of particle hoard construction covered with wainut laminate and
complete with black doth grille. Baffle shall feature 9.5 degree slope to provide directional sound
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dispersion offset in the direction of radiation. Wall baffie enclosure shall come equipped with a
wall mounting bracket designed to assure a iigid mounting to any fiat susfaces.

6. Ceiling Speaker Enclosures

Ceiling speaker enclosure shall be constructed of heavy gauge cold stee! with interior
undercoating and 38 mm thick high density fibreglass 24 kg per cubic meter. The unit shall be
round, square and designed for recessed, surface installations which will be accomplished via
standard screw forsion spring flange mounting. Recessed models shall have a rust-preventive,
textured black coafing and the surface mount unit finished in textured white. Enclosure shall
include four friple compound conduit knockouts.

SPEAKER SWITCHING PANEL

1. Selector Switches
Zone controf shall be provided for the paging function. The speaker switching panel shall contain
at least double-pole, 4, 3 position push button selector switches and shall be rack-mounted, desk
mounted, selector switches built N microphone to activate priority relays. Selector switches
labelling shall be provided to identify the zones.

2. System Power supply
Power supply shafl be provided for priority relays and controls, rack mounted and sized for a
capacity equal to 200 percent of the as-built control system, and shaf operata at 24 Vdc. Input
and output shall be protected to permit Class 2 wiring in accordance with NFPA 70.

AMFM EQUIPMENT {Optional)

1. AMFM Tuner

AM/FM funer shall be rack-mounted and shall as a minimum conform to the following
characteristics:

Tuning Range: AM - 540 to 1605 kHz
FM - 88 to 108 MHz
Selectivity: 60 dB on FM
40 dB on AM
Sensitivity: FM - 1.5 micro volts
AM - 2.0 micro volts
Capture Ratio: 10dB
Readout/selection: Digitat
Other features: Phased Lack Loop (PLL)

Power Requirement: 220-240 Vac, 60Hz

2. AM/FM Antenna

The AM/FM antenna shall be roof-mounted, either combined or suitable for both AM and FM
reception or separate AM and FM antennas and shall cover afl frequency bands specified for
radio tuners. The antenna system shall be coomdinated with the TV system and other systems
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with antenna communication. The systemn shall be fumished compiete with a transformer,

insulators, crossaver insulator, cable of proper length, lightning amesters, coupling transformer
and divider network at the radio tuners.

COMPACT DISC/OVD PLAYER
Player shall have three beam laser pickup, dual Digital-to-Anatog converters, random access

and random mode programmable playback. [Player shall have capakility to play a minimum of 5,
6 discs automatically. Player shall as a minimum conform to the following:

Frequency: 10 - 20,000 Hz Pius or Minus 1 dB
Skynat-to-Noise: Minimum of 100 dB

Dynamic Range: Minimum of 96 dB

Total Harmonic

Distortion: Maximum of 0.005% at 1 KHZ

Channel Separation: Minimum 00 dB at 1 KHZ

Quantization: Minimum of 18 Bits Linear per channel
Conversion Rate: Minimum 8 x Oversampling
Disc Size: Sinch

Power Requirement: 220-240 Vac, 60Hz
CASSETTE TAPE EQUIPMENT (Optional)
The [dual] cassette tape play deck shall as a minimum conform to the following specifications:
Frequency Response:  Plus or minus 3 dB, 20 - 20,000 Hz
Wow and Flutter: Less than 0.09 percemt WRMS
Signal-to-Noise; 74dB

Noise Reduction system: Dolby [B] [C] [S] [HX PRO}

Play Head: Hard Parmalloy
Operation: Automatic Reverse
Power Requirement: 220-240 Vac, 60 Hz

PRIORITY RELAYS AND CONTROLS

Priority relays and comtrols required fo accomplish operations specified shall be provided. Relays
shall be completely enclosed with a plastic dust cover for maximum protection against foreign
makter, and shall be plug-in type. Relays shall be provided with a diode wired across the relay col
for transient suppression and shall be instalied wutilizing factory prewired, rack mounted receptacia
strips. Coil shall be maximum 24 voits dc.
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SWITCHES AND CONTROLS
1. Radio System Control Switch

The loudspeaker in each room, or group of speakers in a room, shall be provided with a flush
program channel selector rotating-switch knob. The switch shall be mounted at location and
height above the floor and in accordance with Section 7.5 INTERIOR WIRING SYSTEM. A
volume control shalt be installed with a switch at each station and shall be of the auto transformer
type and set so that the maximum volume is sufficient for the area while not disturbing adjacent
areas. if music is tumed down or off, the paging signal shall override controls except speakers
designated for music only. Each device plate shalt be satin finished, commosion-resisting steel
permanently marked to indicate the channel selected.

2. Remote Loudspeaker ON/OFF Switches

Remote switches shall be key-operated, foggle switch 2-poje, wall mounted, single gang type
with engraved switch plates finished to match the approved finish of electrical wall switches. Low-
voltage prionity override relays shall be provided as part of the switches with all wiring to the
racks to allow overvide of the ON/OFF switches for priority announcements.

3. Remote Loudspeaker Volume Controls

Remote volume controfs shall be an auto transformer type with detected 3 dB steps and an CFF
position. The controls shall be wall mounted in single gang outlet boxes and fumished with
engraved switching plates finished to match approved finish of electical wall switches. Insertion
loss of the controls shall not exceed 0.6 dB and the power-handling capacities of the control shall
be 10, 35, 75 watts. Low voltaga priority ovenide relays shall be fumished as part of these
controls with all wiring to the racks to allow override of the volume controls for priority
announcements.

EQUIPMENT RACKS

Equipment shaft be mounted on 482.8 mm racks in accordance with EIA ANSIEIA-310-D and
located as shown on drawings. Ventitated rear panels, solid side panels, and solid top panels shall
be provided. Equipment racks shall be provided with lockable front panels that limit access fo
equipment. The lockable front shall not cover items that require operator access such as AMFM
tuner, CD/DVD player, or tape player. Rack coofing shall be through [perforations of louvers in front
panels to ensure adequate ventilation of equipment] [fop rack mounted fan. The racks and panels
shall be factory finished with uniform baked enamet over rust inhibiting primer.

CABLES
1. Speaker Cable

Cables shall be of the gauge required depending upon the cable run tength. In no case shall
cable be used which is smaller than 18 AWG. Insulation on the conductors shall be polyvinyl
chioride (PVC) or an equivalent synthetic thermoplastic not less than 0.2 mm. Cables shall be
jacketed with PVC, Fluor polymer compound. The jacket thickness shall be 0.5 mm minimum.

2. Microphone Cable

Cable conductor shall be stranded copper 20 AWG. Insulation on the conductors shall be
polyvinyl chioride (PVC) or an equivalent synthetic thermoplastic not less than 0.2 mm. Cabie
shall be shielded 100% of aluminum polyester foil with a base 22 gauge stranded soft copper
drain conductor. Cables shall be jacketed with PVC, Fluor polymer compound. The jacket
thickness shall be 0.5 mm minimum.
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3. Antenna Cable

Antenna coaxial cable shall have 75 ohm plus or minus 2 ohm. Attenuation of the coaxial cable
span between the antenna and amplifier shall not exceed 2.5 dB at 108 MHz

TERMINALS

Terminals shall be solderless, took-crimped pressure or type.
SURGE PROTECTION

1. Power Line Surge Protedtion

Major components of the system such as power amplifiers, mixer preamplifiers, and tuners, shall
have a device, whether infemal or extemal, which provides protection against voltage spikes and
cument surges originating from commercial power sources per IEEE (6241 B3 combination
waveform and NFPA 70. Fuses shall not be used for surge protection. The surge protector shall be
rated for a maximum let thru voltage of 350 Volts ac (line to neutral) and 350 Volt ac (neutral to
ground). Surge protection device shall be UL listed and labelled as having been tested in
accordance with UL 1449,

2. Signal Surge Protection

Major components of the system shall have internal protection circuits which protect the component
from mismatched loads, direct cument, and shorted output lines. Communication cablesiconductors
shall have surge protection installed at each point where il exits or enters a building.

TELEPHONE INTERFACE MODULE {Opticnal)

Telephone Intesface Module shall provide one way all call paging access from telephone to PA
system. Paging shall be accomplished by the building telephone system instruments interconnected
to tha PA system via an interface module to allow telephone dial up access to the paging amplifier.
Interface module shall produce an alert tone in the asscciated speakers on activation. Telephone
interface module shall as a minimum conform to the following specifications:

Impedance: 600 ochms
Frequency response: 100Hz te 10Khz
70V Input Impedance: 200K ohms
Output level: 400mV ms

input Power Requirement.  12-24Vdc (from power supply)

Access requirement: Electronic (anakg) or 1A2 line key (line cand required) PABX loop or
ground-start trunk port, or dedicated single-line phone.

EXECUTION

INSTALLATION

Equipment shall be installed as indicated and specified, and in accordance with the manufacturer's
recommendations except where otherwise indicated. Equipment mounted out of doors or subject to
inclement conditions shall be weatherproofed. The antenna shall be supported at least 1.5 m clear
above tha roof by means of self supported or guyed mast.
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1. Equipment Racks

Racks shall be mounted side by side and boited together. Hems of the same function shall be
grouped together, either vertically or side by side. Controls shall be symmetnically aranged at a
height as shown. CD/DVD, Cassette & Tuner shall be at a height above the fiocor as shown.

Audio input and interconnections shall be made with approved shielded cable and plug
connectors; output connections may be screw terminal type. All connections to power suppbes
shall utilize standard male plug and female receptadle connectors with the female receptacie
being the source side of the connection. Inputs, outputs, interconnections, test points, and relays
shall be accessible at the rear of the equipment rack for maintenance and testing. Each item
shall be removable from the rack without disturbing other #ems or connections. Empty space n
equipment racks shall be covered by blank panels so that the entire front of the rack is occupied
by panels.

2. Whring

Wiring shall be installed in rigid steel conduit, intermediate metal conduit, cable trays, or electric
metaiiic tubing as specified in Section 7.5 INTERIOR WIRING SYSTEM. Wiring for microphone,
grourding, line level, speaker and power cables shall be isolated from each other by physical
isolation and metallic shielding. Shielding shall be terminated at only one end.

GROUNDING

Al grounding practices shall comply with NFPA 70. The antenna mast shall be separately
grounded. Equipment shall be grounded 1o the serving panel board ground bus through a green
grounding conductor. Metallic conduits serving the equipment shall be isolated on the equipment
end with an insulating bushing to prevent noise from being transfemed to the circuit. Equipment
racks shall be grounded to the panel board ground bus utilizing a #8 conductor. Grounding
conxuctor shalt be terminated to the rack using connector suitable for that purpose.

ACCEPTANCE TESTS

After instaltation has been completed, the Contractor shall conduct acceptance tasts, ufilizing the
approved test procedures, to demonstrate that equipment operates in accordance with specification
requirements. The Contractor shall notify the Engineer 14 days prior to the performance of tests. In
no case shall notice be given until after the Contractor has received written Engineer approval of the
test plans as spedfied. The acceptance tests shall include originating and receiving messages at
specified stations, at proper volume levels, without cross talk or noise from other links or non-
designated units.

TRAINING

The Contractor shall conduct a training course for members of the operating and maintenance staff
as designated by the Engineer. The training course will be given at the installation during nommal
working hours for a tefal of hours and shall start after the system is functionally compiete but prior te
final acceptance tests. The field instructions shall cover a of the tems contained in the approved
operating and maintenance manuals, as well as demonstrations of routine maintenance operations.
The Engineer shall be notified at least 14 days prior to the start of the fraining course,
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ITEM 31 : UNITARY AIR-CONDITIONING SYSTEMS
GENERAL

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

GENERAL REQUIREMENTS
1. Unitary Air-Conditioning System

Air conditioning units in retail stores shall be supplied and instalted by the tenant. Capacity of
equipment shall not be less than that indicated. In the NFPA standards and SMACNA manuals
refered hevrein, the advisory provisions shall be considered to be mandatory, as though the word
"shall" had been substituted for "should™ wherever it appears. Reference io the “authority having
junsdiction™ shall be interpreted to mean the Engineer.

2. Refrigerant Piping, Fittings and Accessories

Refrigarant piping assembly as used in this section includes pipes, flanges, bolting, gaskels,
valves, relief devicas, fittings, and the pressure containing parts of other piping components. it
also inctudes hangers and supports and other equipment items necessary to prevent
overstregsing the pressure containing parts.

a. Piping

ANSI 15 and ANSI B31.5. Compatible with fiuids for which they are being used and capable
of withstanding the pressures and temperatures of the service that they are handfing.

b. Tubing

Refrigerant piping shall be seamless copper tubing, hard drawn, type K, ASTM B88. Tubing
used for refrigerant service shall be cleaned, sealed, capped or plugged prior fo being
shipped from the manufacturer's plant. Fittngs for copper tubing shall be wrought copper or
bronze, brazing or solder joint type ANSI B16.18 or ANS! B16.22. Copper ftared type tubing
may be made only in annealed copper tubing ASTM B280 and in nominal sizes smaller than
one- inch only for connection to equipment and no lkarger than 1-3/8 inches diameter for
other connections. Flanges shall be of bronze ANSI B16.24.

3. Corrasion Prevention

Unless specified otherwise, equipment fabricated from ferrous metals that do not have a zinc
coating shall be treated for prevention of rust with a factory coating or paint system that will
withstand 125 hours in a salts-pray fog test except that equipment {ocated outdoors shall be
tested for 500 hours. The salt-spray fog test shall use a 20 percent sodium chioride solution.
Immediately after completion of the test, the coating shall show no signs of blistering, wrinkiing or
cracking, no foss of adhesion, and the specimen shall show no signs of rust creep age beyond
1/8 inch on either side of the scraich mark. The film thickness of the fadory coating or paint
system applied on the equipment shall be not iess than hilm thickness used on the test specimen.

4. Safety Standards

a. Design, Manufacture and Installation of Mechanical Refrigeration Equipment: ASHRAE
Safety Code for Maechanical Refrigeration.
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b. Machinery Guards: Fulty guard drive mechanisms, or other moving parts. Provide guards

fabricated of steel and expanded metal, rigidly mounted, and readily removed without
disassembily.

MATERIAL REQUIREMENTS
UNITARY AIR-CONDITIONING SYSTEMS - SPLIT TYPES
1. General

The air-condtioning systems shall be designed, constructed, and rating tested in accordance
with ARI Standard 210 for unitary air-conditioning equipment of capacities below 135,000 Btu's
per hour and ARl Standard 300 for unitary equipment with capacities of 135,000 Biu's per hour
and greater. Units shall be ARI ceriified. Units with capacities below 135,000 Btu's per hour shall
be listed in the ARI Directory of Cerified Unitary Air-Conditioners.

2. Performance Rating

Cooling capacity of unit shall meet the sensible heat requirements and total requirements
indicated. In selecting unit sze, make true allowance for "sensible to total heat ratio™ to satisfy
required sensible cooling capacity. Submittals shall include catafogue selection data which
accoumts for sensible to total heat ratio, entering air-conditions at evaporator, and condenser air-
conditions.

3. Air Conditioners, Ceiling Cassette Type

The air conditioning system has a 4-way air distribution with auto sweep, it can cool an adjacent
room using of the 4-way airflow outlets The fresh air intake device and additional outlet grille can
condition the air in an adjoining room using one of its 4-way airflow sides..

4. Compressors

Provide hermetic, semi-hermetic rotary, or screw type provided with all the minimum standard
equipment and accessories listed therein. Compressor speed for compressors above 20 tons
shall not exceed 1750 rpm. Provide compressors with automatic capacity reduction of at least 50
percent for units over 10 tons. Compressors shall start unloaded. Provide each compressor with
devices to protect the compressor from short-cycling when shut-down by safety controls. Provide
a pump-down cycle of the non-recycling start type for each compressor 20 tons and over.
Provide compressors with vibration isolators. Compressor motor shall be suitable for electic
power characteristics as indicated. Motor shall conform to NEMA NG-1. Motor starters shall
cororrn to NEMA ICS. Motors shall be constant speed, squimel-cage induction, open type or
hermetically seaied, low statting cument, high-torque type, and shall be furished with reduced
voltage or and magnetic across-the-line type motor starter with weather-resistant enclosures

5. Coils

a. Cooling coils shall conform to ARI 410 and to paragraph entitled, Cooling Coils. Coils
shall be the type indicated or specified herein.

b. The air-cooled condenser cod shall be extended-surface fin-and-tube type with seamiess
copper or aluminum construction. Aluminum adloy conforming to ASTM 8210, alloy 1100,
shalt be used for the tubes, and aluminum alloy conforming to chemical requirements of
ASTM B209, alloy 7072, shall be used for fings and sheets. Fins shall be soidered or
mechanically borkled to tubes and installed in a metal casing. Coils shall be air tested
under water for leakage. After testing, dry coils for remate type units to remove free
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moisture, and cap to prevent entrance of foreign matter. Evacuate and seal coils at the
factory.

6. Filter Boxes

Provide filter boxes with either hanged access doors or removable panels. Filter boxes shall have
racks for filters arranged for angle pattem. Fitters shall be of type indicated and shall conform to
paragraph hereinafter entitied, "Filters”.

7. Mixing Boxes

Mixing boxes shall be of physical size to match the basic unit and include equal sized flanged
openings, each sized to handle fuli air fiow. Amangement of openings shall be as indicated.
Provide openings with dampers of opposed blade type. Al damper shafts shall be connected
together by one continuous linkage bar. Amange dampers for manual operation so that when one
starts to close from its opened position, the other starts to open from its closed position.

8. Controls
a. Condenser Controls

Provide load pressure control to insure condensing temperature for proper system
operation at all ambient temperatures dowr to 40°F.

b. Condenser Start-up Control Provide condenser with a start-up control package which
permits start-up compressor regardiess of low ambient temperatures. Package shall
temporarily bypass system low pressure-start to permit start-up whenever minimum
ambient temperature is below design evaporator coll suction temperature.

9. Refrigerant Circuits

Entire refrigerant circuit shall be dehydrated, purged, and charged with refrigerant and oil at
factory. Factory oil charge shall be the full amount required for operation. Factory charge for
refrigeran shall be the full amount required for operation.

10. Corrosion Protection

Units shall be factory comrosion protecied in accordance with paragraph entitted, Corrosion
Prevention.

COOLING COILS
1. Direct-Expansion Coils

Direct-expansion coils shall be fin~and-tube type constructed of seamless copper or aluminum
tubes and copper or aluminum fins mechanically bended or soldered or helically wound to tubes.
Casing and tube support sheets shall be not Eghter than 16-gauge (0.0835-inch nominal
thickness) galvanized steel, formed to provide structural strength. Suction header shall be
seamless copper tubing or seamless or resistance welded steel tube with copper connection.
Supply header shall consist of a distributor to distribute the refrigerant kquid through seamiess
copper tubing, equally to all the circuit in the coil. Tubes shall be circuited {o insure minimum
pressure drop and maximum heat transfer. Circulating shak permit refrigerant flew from liquid
inlet to suction outlet without causing of staging or restricting refrigerant flow in coil. Rack coil
shall be tested at the factory under water at not lass than 300 psi air pressure and shall be
suitable for 200 psi working pressure. Each coil shall be completely dehydrated and scaled at the
factory upon compietion of pressure tests. Coil shall be mounted for counter flow service.
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2. Filters

Fiter shall be of the sectional or panel cleanable type and be capable of filtering the entire air
supply. -

3. Manometers

Provide inclined-type manometers for filter stations of 2,000 ¢fm capacity or larger including
filters fumished as integral parts of air handiing units and fiiters installed separately. Manometers
shall be of sufficiant length to read at least one inch of water column, shall be graduated in 1/10
inches, and equipped with spirit level. Equip each manometer with over-pressure safety traps to
prevent loss of o, and two three-way vent valves for checking zero setting.

CLEANING, PAINTING AND IDENTIFICATION

Cleaning, painting and identification of piping shall be as specfied undes, “Painting” of
"Building Works”.

IDENTIFICATION TAGS AND PLATES

FProvide equipment, thermometers, valves, and controllers with tags numbered and stamped
for their use. Plates and tags shal be of brass or suitable non-fermous matenral, securety
mounted or attached. Minimum letter and numeral size shall be 1/8 inch.

EXECUTION
INSTALLATION

Application and instaation practices for unitary air-conditioning systems shall conform to the
requirements of an acceptable industry standard for installation of unitary systems.

1. General

Install equipment and components in a manner to insure proper and sequential operation of the
equipment and its comols. Installation of equipment not covered herein or in manufacturer's
instructions shall be installed as recommended by manufacturer's representative. Provide proper
foundations for mounting of equipment, accessories, appurtenances, piping amd controls
including, but not fimited to, supperted vibration isolators, stands, guides, anchors, clamps, and
brackets. Foundaions for equipment shall conform to equipment manufacturer's
recommendation, unless otherwise shown in the drawings. Set anchor boits and sleeves
accurately using propesrty constructed tempiates. Anchor bolts shall be of adequate length and
provided with welded-on plates on the head end embedded in the ¢oncrete. |Level equipment
bases, using jacks or steet wedges, and neatly grouted-in with a non-shrinking type of grouting
mortar. Locate equipment so that working space is available for all necessary servicing such as
shaft removal, disassembling compressor cylinders and pistons, replacing or adjusting drives,
motors, or shaft seals, access to water heads and valves of shell and tube equipment, tube
cleaning or replacement, access to automatic controls, refrigerant chamging, lubrication, oil
draining and working clearance under overhead lines. Provide efectric isolation between
dissimilar metals for the purpose of minimizing galvanic comosion.

2. Unitary Air-Conditioning System

Install system as indicated, in accordance with the requirements of ASHRAE 15-76 and as
recommended in the manufacturer's installation and opesational instructions.
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3. Electncal Work

Etectric motor driven equipment specified herein shall be provided complete with motors, mator
starters, and controls. Electrical equipment and wiring shall be in accordance with Section 7.1,
“Electrical General Requirements” of division 7. Motor starters shall be provided complete with
property sized thermal overioad protection and other appurtenances necessary for the motor
control wiring required for controis and devices but not indicated.

4_Piping

a. Piping Sleeves
Pipe sleeves shall be as Galvanized Iron, Schedule 20.

b. Provide refrigerant driers, sight glass liqukl indicators, moisture indicators, and strainers in
refrigerant piping for remate installaicns when not fumished by the manufacturer as part
of the equipment.

¢. Locate strainers close to equipment they are to pratect. Provide a strainer in the commen
refrigerant liquid supply io two or more thermal valves in parallel when each thermal
valve has a built-in strainer. Install strainers with screen down and in direction of flow as
indicated on strainess body.

d. Solenoid valves shall be installed in horizomtal lines with stemn vertical and with flow in
direction indicated on the valve. If not incorporated as internal part of the valve, provide
strainers upstream of the solenoid valve. Provide service valves upstream of the solenoid
valve, upstream of the strainer, and downstream of the solencid valve. Remove the
internal pasts of the solencid valve when brazing the valve.

5. Awdliary Drain Pans, Drain Connections, and Drain Lines

Provide auxiliary drain pans under all drain pans of the units located above finished ceilings or
over mechanical or electrical equipment where condensate overflow over unt drain pan may
cause damage to ceilings, piping, and equipment below. Provide drain lines for afl drain and
auxiliary drain pans. Trap the drain from bettom pan of air-conditioning units to insure complete
pan drainage. Drain lines shall be full size of opening.

§. Air Filters

Pravide access panels for all concealed valves, controls, dampers, and other fitings requiring
inspection and maintenance.

7. Inspection Plates and Test Holes
Inspection plates and test holes where required in casings for air balance measurements shall
conform to SMACMA High Pressure Low Velocity Duct Construction Standards. Test holes shall
be a factory-fabnicated, air-tight, non-comosive test hole with screw cap and gasket. Extend cap
through insulation.

B. Flashing and Pitch Pockets

Provide flashing and pitch pockets for equipment support and roof penetrations and flashing
where piping or ductwork passes through exterior walls.
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FIELD TESTS AND INSPECTIONS
1. Tests

Al tests shall be performed and materials and equipment required for test shall be fumished by
the Contractor. Tests after installation and prior to acceptance shall be performed in the presence
of a representative of the Owner and subject to his approval. Equipment and material certified as
having been successfully tested by the wmanufacturer in accordance with referenced
specifications and standards will not require retesting before installation. Equipment and
materials not tested at the place of manufacturer will be tested before or after installation, as
applicable, where necessary to detemmine compliance with referenced specifications and
standards.

2. Leak Testing

Upon completion of installation of the air-conditioning equipment, test all factories as well as field
refrigerant piping with an electronic-type leak detector to acquire leak tight refrigerant systems. If
leaks are detecled at the ime of installation or durning the guaranmiee period, remove the entire
refrigerant charge from the system, comrect the leaks and retest the system.

3. Evacuation, Dehydration, and Charging

After system is found to be without leaks, evacuate the system using a refiable gauge and a
vacuum pump capable of pidling a vacuum of at least 1 mm lig absolute. Evacuate system in
strict compliance with the triple evacuation and blotter method or in strict accordance with
equipment manufacturer's printed instructions. System leak testing, evacuation, dehydration, and
charging with refrigerant shall comply with the requirement contained in an acceptable industry
standard.

4. Stant-Up and Operation Tests

The air-conditioning system and #s components shall be started and initially placed under
operation and checked to see that it is functioning cormectly. Adjust safety and automatic control
instruments as necessary o place them in proper operation and sequence. The operational test
shall be not less than 8 hours,

5. Performance Tests

Upon completion of evacuation, charging, start-up, final leak testing, and proper adjustment of
controls, the system shall be performance tested to demonstrate that it complies with the
performance and capacity requirements of the specifications and plans. Test the system for not
less than 8 hours, during which time hourly readings shall be recorded. At the end of the test
period, the readings shall be averaged and the average shall be considered to ba the system
performance.

6. Sound Tests, Air-conditioners, Unitary, Spht Type
Sound pressure level measurements shall be conducted on units designated by the Owner.

Calculaie sound power levels by ASHRAE Systems Handbook and Product Directory. Submit
test results and calculations.
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ITEM 32 : FIRE DETECTION AND ALARM SYSTEM
GENERAL
"Electrical General Requirements” applies to this section with additions and modifications specified
herein.
REFERENCES |

The publications listed below form a part of this spedification to the extent referenced. The
publications are referred fo 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 10 date of b
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) Instaliation of Air Conditioning and Ventilating Systems
NFPA 101 {2002) Life Safety Code

3. Institute of Integrated Efectrical Engineers (HEE) PEC (2000} Philippine Electrical Code

4. Undeswiiters 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 Cutiet Boxes
tJL 864 (2003; Rev Thru Oct 2003) Control Units and Accessories for Fire alarm Systems
UL 464 (2003; Rev Thru Oct 2003) Awudible Signal Appliances
UL 1242 (2000; Rev thru May 2003) Intermediate Metal Conduit
UL 1971 {2000; Rev thru May 2004) Safety Signatling Devices for the Hearing Impaired
UL 521 (1999; Rev thru Oct 2002) Heat Detectors for Fire Protective Signalling Systems

DESCRIPTION OF WORK

The work includes providing new interior fire alarm system including matenal, tools, equipment,
installation, and testing necessary for and incidental to the pravision of a complete and usable
standard systemn conforming to the applicable requirements of PEC, NFPA 70, NFPA 72, NFPA S0A,
and NFPA 101, and this spedification. Materials and equipment to be furnished under this contract
shafl be essentially the current design products of manufacturers regularly engaged in produchon of
such equipment and shall be listed by the Underwriters’ Laboratories,

Inc. in the UL FPED, or approved by Factory Mutual System and disted in FM P7825.
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SUBMITTALS
Submit the following.
1. Shop Drawings
a. System layout

b. Systern wiring diagrams

¢. Conductor wire marker schedule
2. Product Data

a. Control panel and modules

b. Batteries

¢. Battery charger

d. Manual pull stations

& Smoke detectors

f. Duct smoke detectors (Optional)

g. Audio/Visual/Atarm homs

h. Graphic annunciator panel

i. Wiring

j- Conduit

K. Quitet boxes

I. Fittings for conduit and outlet boxes

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

Submit one original for each item and clear, legible, first generation photocopies for the remainder
of the specified copies. Incomplete or illegible photocopses will not be accepted. Partial submiittals
will not be accepted.

3. Test Reporis

4. Preliminary testing

5. Final acceptance testing

Submit for all inspections and tests specified under paragraph entitied "Field Quality Control.”
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6, Certificates
a. Qualifications of installer
b. Qualifications of system technician
7. Operation and Maintenance Data

a. Fire alarm system

8. Closeout Submittals

a. System as-huiilt drawings
QUALITY ASSURANCE
1. Qualifications of instailer

The Contractor or installer shall have satisfactornily 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 satisfactonly installed three fire alarm systems of the same type and
design as specified herein within the past three years. For each system installed, submit the
following:

a. A detasiled summany of the type and design of the system;
b. The contract name or number, completion date of the project and total cost of the system;

c. The name and telephone number of the facility or instaliation for which the work was
performed;

2_ Manufacturer's Represeniative

Provide the services of a represemtative or technician from the manufacturer of the system,
experiencad 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 shafl 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 hefein. Contractor shall submit data showing the name and
cectification of the technician at or prior to submittal of drawings.
4. Drawing Requirements

a. System Layout

Submit shop drawings of the system Jayout showing locations of initiating devices and alarm
homs. Show wire cokor coding, wire counts, and dewice wiring order.
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b. System Wiring Diagrams
Submit complete wiring diagrams of the systemn showing points of connection and terminals
usad for all electrical connections in the system. Show all modules and iamps in the control
panel.

¢. System As-Built Drawings
Upon completion, and before final acceptance of the work, fumish to the Engineer 4
complete sets of as-built drawings, including compiete 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.

MAINTENANCE

1. Spare Parts

Fumish the following spare parts.
a. Five (5) compiete sets of system keys
b. One (1) of each type of audible and visuat alarm device installed
C. 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 instalied
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 instructicns; safety precautions,
diagrams, and illustrations; test procedures; performance data; and parts hist.
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
pang] to each zone of initiating devices as specified herein.
a. Fire Alarm Signal Initiaion
Operation shalt be such that actuation of any:

1) Manual station
2) Smoke detector

Shall cause all of the following adtions:

a) Al building evacuation alarm devices Audiofvisual alarm homs to operate continuously;
b) The annunciators to properly register;
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