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INSPECTION AND TEST OF WELDING

1. Inspection of W^ing

In^^ecbon of welding shall be executed for the following work phases.

a. Before Welding

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

b. During Welding

Welding procedure, diameter of coil and wire, type of flux, welding current and 
voltage, welding sp^, welding rod position, length of arc, melting, cleaning of slag of 
each levd under surface chapping, supen/islon of welding rod.

c. After Execution of Welding

Assurance of bead surface, existence of harmful defect, treatment of crater, 
quality of slag removal, size of fillet, amension of extra fill of butt wel^ng, 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 herein or as directed by the 
Engineer.

Where partial inspection Is required, the ultrasonic test shall be located st random on the 
welds so as to indicate typical wMing quality.

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

CORRECTIONS

In lieu of the rejection of an entire piece or member containing welding whi^ fs unsatisfactory 
Of which Indicates Inferior workmanship, corrective measures may be permitted by the Engineer 
whose specific approval sh^l be obtained for making each correction. Defective or unsound welds 
Of base steel shall be corrected either by removing ar>d replacing the entire weld, or as follows.

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

2. Undercuts, lack of weld shall be repaired with necessary reinforcement ctf 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 completely removed, cleaned and re-welded.

4. Cracks In welds or base steel, shall be removed to sound steel throughout their 
length and 5cm beyond each end of the crack, followed by welding. The extent of the crack, 
depth and length, shall be ascertained by the use of acid etching, magnetic particle

~ ' i<w^cgrF*qjT>es(ovi.woftt6)
MmM A. MtnM e»is ^ ^



59
Tedwwal Sp9C<cai»n» (Buridng Mas) 

(SaM and Msw vwMto)

inspectton or other equally positive means.

The removal of welded steel shall be done by chipping, grinding, oxygen cutting, oxygen 
gouging, or air carbon arc gouging and in such a manner that the remaining weided steel 
or base steel is not nicked or undercut Defective portions of the welding shaii be 
removed without substantial removal of the base steel.

INSTAtXATlON

Installation Program

a. Prerequisite Condition

Prior to executing steel fabrication and field installation, the Contractor shall 
prepare a comprehensive installation program including engineering supervision 
organization, fabrication procedures, field installation procedures, materia 
application, machinery appfications, inspection procedure, scope and standard of 
quality judgment, and subrnit to the Engineerfor a^Koval.

b. Special Technical Engineering

Special technical engineering drfferertt from contract spedfications can be applied upon 
receiving ap^ovai of the Engineer.

Instafiation Requirement

a. Setting of Anchor Bolt and Others

a. 1. Anchor bolts shall be set in accurate position by usir>g templates.

a. 2. The setting method shall be proposed to the Engineerfor his approval before 
settir^g starts.

a. 3. The threads of bolt shall be cured with an appropriate method aganst rust 
and/or any damage before tighterting.

a. 4. Nor)-shr1nk mortar shall be placed under base plates, well cured to obtain
the sufficient strertgth before tmring loads are af^ied to base plates.

b. Temporary Bradng

b. 1. Temporary bracing shall be installed as necessary to stay assem^esand
assume lo^s against forces due to transport, erection operations or other 
work.

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

b. 3. Extent and qudity of temporary bradng shall be as necessary against wind 
and other toads, including seismic loads not less than those for which the 
permanent structure is designed to resist.

& Adequacy of Temporary Connections

During erection, temporary connection work be securely made by bolting and/or
-POtfT fACtjTSB •ORK8)
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welding for all dead load, wind and erecdon stresses.

d. Alignment

No permanent boning 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 sur^ces adjacent to joints v^ere field welding Is to 
be executed shall be wire brushed to remove paint/primer.

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

f. High Strength Bolts

Final tightening of high strengdi bolts shall be done by using manufacturer’s 
power operated equipment without any overstress to the threads,

g. Correction of Errors

g. 1. Corrections of minor misfits by use of drift pins, and reaming, chipping or 
cutting will be permitted and shall be provided as part of erection wort?.

g. 2. Any errors to be corrected or adjusted, preventing proper assembly, sh^ 
be Immediately reported to the Engineer, and such corrections or adjustments 
Shan 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 sh^l be as per approved shop Sawings.

h. 2.

h. 3.

Each structural unit shall be accurately aligned by the use of steel shims, or 
other approved methods so that no binding In any moving parts or distention 
any members occurs before it Is finaBy fastened In piace.

Operations, procedures of erection and bracing ^all not cause any 
damage to works previously placed nor make overstress to any of the 
building parts or compor>ents. Damage caused by such operations shall 
be repaired as directed by the Engines at no extra cost to the En^ifoyer.

GALVANIZING

PREPARATION

All mild steel parts exposed to weather shall be hot-dipped galvanized after fabrication In accordance 
with the requirements of ASTM A123 or ASTM A153. Prior to galvanizing, the surfaces shall be 
deaned of dirt, weld scatter, grease, slag, oil, paint or other deleterious matters. The steel 
surfaces shall be chemically de-scaled and deaned with the same ^rasive blast or other suitable 
mdhod as approved by the Engineer,

FACUDed {CM. WOACB)
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COATING

The zinc coating shall consist of uniform layers of commercially pure zinc free from abrasions, 
cracks blisters, cherracal spots or other imperfections, an<f shall adhere firmly to the surface of 
the steel. The weight of zinc coating per square meter of actual sur^ce 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 application, protection 
and drying of the painted surfaces, and supplying of all tools, tackle, scaffolding, labor and 
materials necessary for the entire work. Pairtting shall be applied in the field or ^op as 
approved by the Engineer.

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

SHOP PAINTING

All structural steel shall be given a shop primer after fabrication and deantng before deOvery 
to the site.

All steel work shall be thoroughly dried arxf cleaned of an loose rrsll scale, rust and foreign 
matters by means of sand blasting or other suitable methods approved by the Engineer before 
shop painting sh^l be applied. Each individual piece sh^l be painM prior to assembly. Portions 
where field welding or field contact with cor>crete is required shall n<^ be painted.

Except for galvanized surfoces and items to be er>cased in concrete, clean ferrous metal 
surfaces shall be given one coat of Ameriock 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 Ameriock 400. Top Coat at 150 Microns with color or eqiffvalenL

FIBJD PAINTING

After erection, the Contractor shall thoroughly prepare and dean the entire surface of all structural 
steel from all dirt, grease, rust or other foreign matters. The entire surface c4 all members shall 
then be field painted.

MATERIALS

1. Structural Steel Work

a. After surface preparation, steelwork shall be given one coat of approved 
piefobrlcating ^mer.

b. Before final assembly of steefwcrik at the fobhcator's shop, two shop coats of 
special red lead primer shall be applied to the surface of sections to be in 
permanent contact, meeting foces artd all other concealed surfoces. After final 
assembly, but before ddivery to ti>e project site, the steelwork shall likewise be 
gtv^ two shop coats of spedal red lead primer.

Galvanized SteeWrork

AH galvanized steelwork shall be treated with zinc chromate two-pack etch primer followed by 
one coat of non-etch zirw chromate primer.

FACajTCS WCnKSt
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3. Misc^laneous Metal Work

Unless otherwise specified In other Sectons of the Specifications or shown on the 
drawing, misceJIeneous metal works such as ladders, s^uctural 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 mlN scale, 
dirt, oil or grease, and other foreign substances. Unless cleaning is to be dor>e 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, scaia. and dirt shall be done by the use of metal brushes, scrapers, 
chisels, hammers or other effective means. Oil and grease shall be removed by the use of 
gasoline or benzene.

Bristle or wood fiber brushes shall be used for removing loose did

3. S^blsstlng

All steel shall be cleaned by sandblasting. The sandblasting shall remove all loose mill 
scale artd other substances. Special attention shall be given to cleaning of comers and re­
entrant angles. Before painting, sand adhering to the steel in comers and elsewhere shall 
be removed. The cleaning shall be ^proved by the Engineer prior to stif painting which shall 
be done as soon as possible before rust forms.

4. Rame leaning

All metal, except surface inside boxed members ar>d other surfaces whi^ shall be 
inaccessible to the flame cleaning operaflon after the member Is assembled, shall ba 
flame deaned In accordance with the fOBowing operations.

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

subsequM operations.

b. The surface to be painted shall ba deaned and dehydrated (free from ocduded 
moisture) by the passage of oxyacetyfene flames which have an oxygen to 
acetylene r^o of at least 1.0. The oxyacetyfene flames shall be appll^ to the 
surfaces ctf the steel in such a manner and at such ^eed that the surfaces 
are dehydrated; dirt, rust loose scale in the form of blisters or scabs, and similar 
foreign matters are freed by frie rapid, intense heating by the flames. The number 
arrangement end manipulation of the flames sh^l be such that all parts of the sur^ces 
to be painted are adequatdy dearied and dehydrated.

c. Promptly after the application of the flames, the sur^ces of the steel shall be wire 
brushed, hand scraped wherever necessary, and then swept and dusted to remove

bfW ^OAT FACUIES <CML WOftKST
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all free materials and foreign parUdes.

d. Paint shall be applied promptly after the steel has been cleaned artd wNIe the 
lempmture 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 additions: below 4°0> or over 35eC, unless approved 
by the Engineer.

b. Interior Coatings

Coatir>gs shall be applied when surfaces to be painted are dry and the following 
surface temperatures can be maintained: between 16 fo 35°C during the application.

6. Application

a. Paint shall be factory tinted and mixed. All paint shall be field mixed before 
applying in order to k^p the pigments In uniform suspension.

b. R^d Painting

When the erection work Is complete, Including all bolting and straightenirtg of 
bent metal, all adhering rust, scale, dirt, grease or other foreign mMrials shall be 
removed as specified above.

As soon as the Englr>eer has examined and approved each steel and metal works 
structures, all field bolts, all welds, and any surfaces from which the top or first 
coat of paint has become worn off. or has otherwise come defective shall be 
cleaned and thorougMy covered with one coat of pelnL

Surfaces to be bolted and surfaces which shall be in contact with concrete, shall not 
be painted. Surfaces which shall be Inaccessible after erection sh^l be painted with 
such field coats as are required. When the paint applied for retouching the sh<^ coat 
has thoroughly dried, and the field deaning has been satisfactorily completed, such 
field coats as are required shall be applied. In no case shall a succeeding coat be 
applied until the previous coat Is dry throughout the full thidcness of the paint film. AJI 
small cracks and cavities which were not sealed in a watertight manner by the first 
field coat shall be filled with a pasty mixture of red lead and linseed d before the 
second coal is applied.

The following provision shall apply to foe appfication 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 
longttudinad motioi and foe bolt heads with a rotary motion of the iKush, followed 
immediately by the general painting of the whole surface, including the edges and boN 
heads.

The application of the second field coat shall be defamed until adjoining concrete 
work has been placed and finished. If concreting operations ha^ damaged the 
paint, the surface shall be nacfeaned ar>d repanted.

HKIU F*C*UTE6
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General Mainere

Painting shall be done In a neat and work/nanfike inanner. Paint may be applied 
with hand bmshes or be spraying, except alurrmum paint wfM pi^rably shall 
be applied by spraying. By either method the coating of paint applied shall be 
smoothly and unlformfy spread so that no excess paint shall cdlect at any point. If the 
work done by spraying is not satisfactory to the Engineer hand brushing shall be 
required.

Brushing

When brushes are used, the paint shall be so manipul^ed under the brush as to 
produce a smooth, uniform, even coating in dose contact with the metal or with 
previously applied paint, ar»d shall be worked Into aR comers and crevices.

Spraylr>9

Power spra^ng equipment ^all be used to apply the paint in a 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 elirrHnate 
wrinkling, blistehng and air hdes.

f. Rmoval of Paint

If the painting is unsatisfactory to the Engineer the paint shan be removed and the 
metal thoroughly demd and repainted.

MW-^OfTTFACaJIES (CM.
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SCOPE OF WORK

PILING WORKS (PRE-STRESSEO CONCRETE PILES)

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

The Contractor may however, ad^t in addrticm to this ninimum requirements additional ^visions 
as may be necessary to Insure the successful prosecution of ti>e work related to foundation piling.

METHOD STATEMENT

Before the commencement of any piling worics, the Contractor shall submit (allowing sufficient time 
for consideration) to the Engineer for approval a Safety Policy and a Method Statement vimich shall 
indude the following information;

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

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

3. Contingency plan In the event of encountering obstructions or reaching driving refusal to 
minimize disruption/delay espedaily when using pitch and drive methods.

MATERIAL REQUIREMENTS

TYPE Cff FOUNDATION PILES

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

PRE-STRESSED CONCRETE PILES

Pre-stre$sed concrete piles ^^1 be constructed in accordance with the standard practice employed 
for the particular system specified and as directed by the Engirteer subject to the fdlowii>g dauses.

1. Pre-stressed concrete piles shall be of readymade products of approved fakHicator regulariy 
engaged in the production of pre-stressed cortcrete piles.

2. If an alternative system of pre-stressing to that shown in the Drawings is proposed by the 
Contractor, full details, procedures and explanations shall be submitted 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 shad be fully satisfied.

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

4. The Contractor shall submit the casting method including pre-stressing, ai^lication of stress 
and casting schedule and shall obtan the approval of the Engineer before commencement 
of fobrication of tiie piles.

5. The Contractor shall arrange for the Engineer to have free access to the place of 
manufacture of the piles.

MW ^ORT FACajTES (CM. IMQRK^
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6. Piles Shall be cast on a horizontal platform In approved steel moulds and detals of the 
formwork and methods of concreting shal be as sp^ed. The concreting of each pile shall 
be completed on one continuous operation and no interruption shall be permuted.

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

7. Anchorages shdl be made from steel of a suitable quality to withstand permanency the 
forces imposed upon them, and shall In general be In accordar«e with the normal practice of 
the propn^ors 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 sh^l conform 
to the standard practice of the pre-stressing system In use or as directed by the Engineer.

9. When Cie stress has been transferred to the pile, the pile shall exhibit no curvature In its 
length on any foce 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 holes/hook as Indicated in the 
Drawings, or when rx3t provided can be lifted by slings placed securely at conespondir»g 
points. Units shall be In the upright position at all times and shock shall be avoided. Any 
unit considered by the Engineer to have become ub-sta>dard in any way shall be rejected 
and replaced by an accept^le unH.

11. Each pre-stressed member Is to be unique and perman^y 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 (S) cylindrical spedmens 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 piles shdl 
only be done if the result of the compressive strength has reached at least 60% of foe 
spedfled compressive strength.

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

EXECUTION

HANDLING OF PILES

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

DRIVING OF PILES

A hydraulic or Aesel pile hammer shall be used for driving foe pre-stressed concrete piles.

The required weight of ram for the hydraulic or diesel pile hammer, ranges from 3.5 to 4.5 tons.

Piles driven shall be held firmly \rt position in axial alignment with the hammer by means of leads of
adequate length. Approved cushions shall be provided to the pile butts.

.0OeT PACHmM (CML WXVS)
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PILE SPLICING 

General Provision

1, TTie allgiment of piles 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 fiHles to be bonded must be thoroughly cleaned, free of dirt, paint, grease, oil. curing corr^nd 
and other contaminants. The concrete surface must be dry. Clean die dovi«ls with steel brush to 
removed rust and other impurities. Blow compressed air to the dowel holes.

RIe Spiking Epoxy

Piling splicing epoxy is a two components, low viscosity, rapid cure, chemical resistant epoxy with hi^ 
physical strength.

Preparation and Application of Epoxy Mortar

Mixing and ratio of pile splidng epoxy and dry silica sand, application and curing of epoxy mortar Shan 
refer to product manual.

Compressive Strength

The compressive strength of epoxy mortar (Pile Splicing Epoxy ♦ Dry Silica Sand) shall be at least 1.2 
dmes the design compressive strength of pile or 6.000psi.

Mechanical Properties of Epoxy

Mechanical Properties Specification (Test Methods)
Ultimate Tensile Strenoth ASTM D B3A
Ultimate Flexural Strenoth ASTM D 790

Hardness ASTM 02240
Comoresslve Strenoth at 1 hour cure ASlTri D 695

ComDressive Strenoth with Silica Sancf ASTM D 695

PILE CHIPPING

Each pile shall be chipped-off to required elevation as indicated in the drawing. Hie contractor shall 
ensure that no damaged/cracked on tfie main pile will occurred after eadi chipping. Reinforcement 
from driven piles (do^ls and strand) shall not be cut and will be incorporated to the construction of 
dede Splicing of dowels are allowed in case of pile cutting due to early refusal.

BEARING POWER OF PILES

Eadi pile shall be driven to attain not less than the required rntnimum bearing power diown in the 
pile schedule, as determined by the Huey's Formula as follows:

2WH
For Diesel Pile Hammer: R *

S + 2.54 

2WH

pwt«r
I0W -PORT fACOJTEd (QWl WCMS)
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For Hydraulic Fife Hammer; R *

wftere

3 $ + 2.54

R = allowable bearing capacrty of pile (tO 

W = weight of ram (tf)

H = fall of ram (cm)

S s set (cm)

INTERRUPTED DRIVING

When driving is stopped before final penetration Is reached arxi/or refusal is attair>ed, the record of 
pile penetration shall be taken only after a minimum of 30 cm. (12 in.) total penetration has been 
obtained on resumption of driving.

AUGNMENT TOLERANCE

P9es driven shall be within the allowable tolerance in alignment of 10 cm. (4 in.) in any direction. 

DAMAGED AND MISDRIVEN PILES

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

2. Any pile damaged by improper driving or driven out of its prefer location, or driven out of 
elevate fixed on the plans, shall be corrected correspondingly at the Contractor’s expense 
by any of the following methods:

a. Withdrawal of the pile and replacemenf by a new pile.

b. Driving a second pile adjacent to the defective one.

c. Splidrrg an addrtiorral 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 furnish the Engineer two (2) signed 
typewritten/computerized copies. The records shaU show the number of blows per 0.50 m. of initi^ 
penetration tak^ from the free fall elevation of the p^e down to penetration depth of 5.0 m.. the 
penetration under the last 10 blows, and the calculated safe load according to the Hite/s Formula 
as stated in bearirtg power of piles.

TESTING OF MATERIALS

MOT OOn FAC1J1IE8 «ORKS>
FM ft. WM C». Umo M 6w



69
T«6nfiM SpwMcnpnB 

(P^WdM-P$C)

The requirements regarding testing of concrete and reinforcement used in reinforced corwrete ^les 
shaii be in accordance with ‘Reinforced Concrete*.

However, the Er^grneer may conduct the necessary testing at the approved faMcator*s casting yard 
whenever he considers necessary. Tests shall be carried out at the Contractor's expense.

High Tensile Strand shall be tested according to 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 appredaWe bending of the pile or cracking of the concrete. Pile materials damaged in hanfliog 
or driving shall be removed from the she and replaced by the Contractor M his expense.

Concrete piles shall be so hartdfed at all times as to avoid breaking or chipping of the edges.
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ITEM 13 CONSTRUCTION JOINTS

SCOPE OP WORK

This item shall consist of the manufacturing and installation of construction Joints / expan^n joints 
in accofdance with the details, and at the locations, Gnes, grades and dimensions shown in the 
drawings.

MATERIAL REQUIREMENTS

1. An constmdron joints / expansion joints shall be ho^dipped g^anized inside and out in 
accordance with International standards for galvanizing B$ EN1460.

2. Panted finish shall be rejected.

3. All steel gratings and angle bars for construction joints / expansion joints shall be hot-dipped 
galvanized except for the nuts, washtn and bolts 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 shell be required to submit test certificates for steel materials for the construction t 
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 delivery at site, the hot-dipped galvanized construction joints / expansion joints sh^l
not be subjected to thefollcwing activities:

a. Re-fobrication
b. Cutting
c. Grinding
d. Welding
e. Sawing
f. Any hot works or similar activities

2.

3.

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

The constnjction joirtts I expansion joints shall not be exposed to sea water and other 
corrosive chemicals or 
substances prior to installation.

mV^OfTTfACUKS <CML WORKS) 
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ncM 14 ZINC (HOT-OP GALVANIZED) COATINGS ON IRON AND STEEL

SCOPE OF WORK

This specfficatron covef^ the requirements for zinc coaling (gafvanizing) by the hot-dip process on 
Kw and steel products made from rolled pressed and forged shapes, casting, plates, bars and

This specification cowrs both fabricated and un-fabricafad products, for example, assembled steel 
pnMucSs, structural steel fabrications, large tubes already bent or welded before galvanizing, and 
mre worX fabhcated from uncoated steel wire. It also covers steel forgings arxf Iron castings 
incorporated into pieces fabricated before galvanizing or which are too large to be centrifuged (or 
otherwise handled to remove excess galvanizing baft metal).

MtA 7ERML REQUIREMENTS

STEEL OR IRON

TJe specrfication. grade or designation, and type and degree of surface contamination of fte Iron or 
steel in articles to be g^vanized shall be suppled the purchaser to the hot-dip gah/anizer prior to 
galvanizing.

The preserwe in steets and weld metal, in certan percentages, of some etements such as silicon, 
carbon and phos^oms tends to accelerate the growth of the zinc-iron alloy layer so that the coating 
may have a matte finish with a (ittfe or r>o 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 prowde guidance for 
steel fabrication for optimum hot-dip galvanizing and shall be complied wift in both design 
and fabrication.

CASTINGS

The cornposition of heat treatment of Iron and steel castings shall conform to 
specifications designated by the purchaser. Some types of castings have been known to 
show potential problems being embritttled during normal thermal cycle of hot-dIp 
galvanizing. The requirements for malleable iron castings to be galvanized are stipulated 
in ASTM specification A 47.

ZINC

TTie zinc used in the galvanizing bath shall conform to ASTM SpedficaCion B 6. tf a zinc alloy is used as 
the primary feed to the galvanizing bath, then the base rr^eri^ used to make that afioy sh^ conform 
to ASTM Spedficabon B 6.

BATH COMPOSmON

The molten metal in the working volume of the galvanizing bath shall contain nd less than an averaoe 
value cf 98.0% zinc by weight.

-0CRT
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COATING PROPERTIES

Table 1 - Mtnimum Average Coating Thicknees Grade by Materia Category

Material Category

Ad Specimens Tested
Steel Thickness R^e (Measured), mm (in.)

<1/16
(<1.6)

1/16 to <1/8
(1.6 to <3.2)

1/6 to < 3/16 
(3.2 to 4.8)

>a/16to<1/4 
i> 4.8 to < 6.4)

&1/4
(^6.4)

Structural Shapes & Plate 45 65 75 85 100

Strip and Bar 45 65 75 85 100

Pipe and Tubing 45 45 75 75 75

Wre 35 50 60 65 60

COATl NG THICKNESS

The average thickness of coating for all spedrnens tested shdl conform to the requirements of Table 1 
for the c^egones and thickness cf the material being galvmzed. Mir^rrium average thickness of 
coating for any sytrvidual specimen is one coating grade less than that required in Table 1. VUhere 
products consisting of various materia thicknesses or categories are galvanized, the coating thidmess 
grades of each thickness ra^e and material category of material shdl be shown In Table 1. The 
spedfic^ion of coding thickness heavier than those required by Table 1 shafl be sub^ to mutud 
agreement between the galvanczer and Engirmr.

For arlides whose surface area is greats than 100,000 mm2 (160 in.3) (multi-spedmen artictesX each 
test arbde n tf>e sample must meet the appropriate nvnimuin average coating thickness grade 
requirements of Table 1. Each sped men coating thickness grade corr^rising th^ overall average for 
each test article shaD average not less than or>e coating grade below that required in Table 1.

For articles whose surface area is equal to or less than 100,000 nvn2 (160 in.2) (singfe-spedmen 
articles), the average of si\ test arlides in the sanpie must meet the appropriate minimum average 
co^ng thickness grade requirements of Table 1. For each test artide, rts sped men coating thickness 
sh^ not be less than one coating grade below that required in Table 1.

No Individual mea^jrement or duster of measurements at the same generd location on a test 
spedmen shall be cause for rejection under this spedflcatjon provided that when those measurements 
are averaged with the other dispersed mea^rements to determine the spedmen coating thickness 
grade for that spedmen, the requirements of the above spedficetions as appropriate are met

The coating thickness grades in T^Dle 1 represent the ironimum ^ue obtanabie with a high levd of 
contiderxs for the rar>ges typically found in each material category. Whte most coating thicknesses wdl 
be HI excess of those values, some materials In each category may be less reactive (for example, 
because erf chemistfy or surfoce condition) than other materials of the steel category spectrum. 
Therefore, some artides may have a coating grade at or dose to the minimum requirements shown in 
Table 1, In such cases, the predsion and accuracy of the coating thickness measuring technique 
should be taken into consideration when rejecting such arfides for coating thickness below that Is 
required by this speciRcation.

PACtuncd (CM. wcn<s)
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FINISH

The coating ahafl be continuous (except as provkled below), and as reasonably smooth and uniform in 
tMcness as the weight size and shape of the item. Except for local excess coating thickness which 
would interfere with the use of the p^uct or make it dangerous to haxile (edge tears or spikes), 
rejection for non-uniform coating shall be made only for plainly visible excess coating not related fo 
d^n foctors such as holes, joints, or special drainage problems. Since surfoce snx»thness is a 
relative term, minor roughness that does not interfere with the interred use of the product or 
roughness that is related to the as-received (un-g^vanized) surface corMfition, steel chemistry to zinc 
shall not be grourtos for rejection.

Surfaces that remain uncoated ^ter gatwuzing may be renovated in accordance with the methods in 
ASTM Practice A 780 provided that the foilowirtg conditions are met:

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

2. The total area subject to renovation w each artide shall be no more than H of 1% of the 
accessible surface area to be coated on that artide, or 22,500mm2 (36 in.2) per ton of piece 
weight, whichever is less. Inaccessible surface areas are those wttich cannot be reached for 
appropriate surface preparation and application of r^r matenals as described to ASTM 
Practice A 760.

3. The thickness of renovation shdl be that is required by the thickness grade for the appropriate 
material category and thickness range in Table 1 to accordance wito the coating thickness 
requirements, except that for renovation using zinc paints, the thickness of renovation shall be 
50% Ngher than that required by t^)le 1. but not greater than 0.0254mm (4.0 mils).

4. When areas requiring rer>ovation exceed the criteria previously (xovide, or m inaccessible for 
repair, the coating shall be rejected.

THREADED COMPONENTS IN ASSEMBLIES

The zinc coating on external threads shaff not bs subjected to a cutting, roiling or finishing tool 
operation, unless specrflcalty authonzed by the purchaser. Internal 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 galvenizing fadtity, galvanized articles shall be free from uncoated areas, 
blisters, flux deposits and gross dross industons. Lumps, projections, globules or heavy deposits of 
zifto which will interfere with the intended use of toe material wN not be permitted. Plain holes of 
12.5mm (1/2 to.) diameter or more shall be dean and reasor^ably free from excess zinc. Marks in the 
zinc coating caused by tongs or other items used in handling toe artide during the gafvaruzmg 
operation shall not be cause for rejection unless such marks have exposed the base metal, and the 
tere metal areas exceed the criteria provided in number 1 and 2 of Subsection ^nishV

Whenever dross is present to a form other than finely dispersed pimples to the coating and is present to 
such amount as to be susc^ble to mechanical darege. it wilt be considered as'gross*.

ADHERENCE

The zinc coating shall wrtostand hartoling consistent with the nature and thickness of the coating and 
the normal use of the artide, without peeling or flaking. Although some material may be formed after 
galvanizing, in general the zinc coating on the artides covered by this specrfication is too heavy to 
permit severe bonding witoout damaging the coating.

MW-PCKVT p/wurcs (CtVL MOM)
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SAMPLING

A k4 is a unit of production or shipment from which a sample may be taken for testing. Unless 
otherwise agreed upon between the galvanizer and the purchaser, or estabifshed within this 
^eofication, the lot shall be as follows:

1. For testing at a galvanizer’s facility, a lot Is one or more articles of the same type and size 
comprising a single order or a single delivery load, whichever is smaller, or any numb^ of 
articfes identified as a lot by the galvantzer. when these have been galvanized within a single 
production shift and in the same bath.

2. Fortes! by the purchaser after deiiwry, the k3lcv>sists or the single order or the single defivety 
load, whichever is smaller, unless the lot identify, established in accordance with the etowe, is 
maintained and dearly indicated In the sNpmerrt by the galvanizer.

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

Number of Pieces in Lot Number of Spedmens

3orless AB

4 to 500 3

501 to 1,200 5

1,201 to 3.200 8

3,201 to 10,000 13

10,001 and over 20

A test sped men which fails to conform to ony requirement of this specifications shal not be used to 
detennine the conformance to other requirements.

TEST REQUIREMENTS

Magnetic Thickness Measurements:

The thickness of the coating shall be determined by magnetic tiiickness gauge measurements 
in accordance with ASTM Practice E 37$. For e^ sped men, five or mors measurements 
shdl be made at points widely dispersed throughout the volume occupied by the spedrrt^ so 
as to represent as much as practical, the entire surface area of the lest sped men. The aver^ 
of the five Of more measurements thus made for each specimen is the sped men coating 
thidcness.

For articles whose surface area is greater than 100,000 mm2 (160 In2), in the average of the 
three sped men coating thickness grades comprising each test artide is the average coating 
thickness for that test artide. A sped men must be evaluated for each steel category and 
material thickness within the requiremmts for each sped men of the test artide

IVWF -POfTT FAOLmeS <0«1L MORT3} 
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For aitFdes whose surfece area is equal to or less than 100,000 mm2 (160 in2), 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 test article, or group of test articles in the case of very sm^l items such as 
nails, etc.. In acccvdance with Test method ASTM A 90/A 90m. The weight of coating per 
unit area thus determined is converted to equivalent coating thickness values in accordance 
with Table 2. Co^ng Thickness Grade (rounding up or down as appropriate}. The thickness 
of coating thus obtained is the test abide coating thickr>ess, or in the case of a specimen 
removed from a test artide. is the sped men average coating thickness.

Table 2 - Coating Thickness Grade A

Coating Grade mils OZ/R2 pm g/m2

35 1.4 0.8 35 245

40 14 1.0 45 320

50 2.0 1.2 50 355

55 2.2 1.3 55 390

60 2.4 1.4 60 425

65 2.6 15 65 460

75 3.0 1.7 75 530

80 3.1 1.9 80 565

85 3.3 2.0 85 600

100 3.9 Z3 100 705

A Conversions in Table 2 are based on the metric thickness value equivalents from the next earlier 
version, using conversion foctors consistent with T^le X 2.1 in Spedficatfon A 653/A 65:^. 
rounded to the nearest 5 pm (0.0002 in.). The conversion factors used are: mils * pm x 0.03937; 
cam2 a pm X 0.002316; g/m2* pm x 7.067.

Weighing Before or After Gdvanizing

The average of coating may be detemtined by weighing articles before and after galvanizir>g, 
subtracting the first wdgh from the second and dividing the result by the surface area. The 
first weigh shall be determined after pidding and drying, and the second after cooling to 
ambient temperature. The weight of coatir^g per unit area thus determined is converted to 
equivalent coating thickness values according to Tabie 2 (rounding up or sown as 
appropriate). The thickness of coating thus obtained is the test artrcie coating thickness.

HRfT -PORT FAOLmSS <CtWlL MDfOQ) 
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Microscopy

The thickness of coating may be deterniined by cross-sectional and optical measurement in 
accordance with ASTM Test Method B 467. The thickness thus determined is a point value. 
No less than five sudt measurements shad be made at locations on the test artde which are 
as widely dispersed as practical, so as to be representative of the whole surface of the test 
atide. The average of no less than five such measurement Is the sped men coating 
thickness.

Adhesion

Determine adhesion of the zinc coating to the surface of the base metal by cutting or prying 
with the point of a stout knife, applied with eonsidefable pressure In a manner tending to 
remove a portion of the coating. The adhesion shall be considered Inadequate if 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 rwf use testing canted out at edges or comers (points of lowest coating 
adhesion) to determine adhesion of the coating. Likewise, do not use removal of small 
partides of the coatirtg by paring or whittling to determine failure.

Embrittlement

Test for embrittlement may be made in accordance with ASTM Practice A143

The galvanized artide should withstand a degree of bending substantially the same as the 
ungalvaiized artide. Raking or spalling of the galvanized coating Is not be constructed as 
anembrittlement failure.

Inspection. Re^on and Retest

The material shall be Inspected at the galvanizer's plant prior to shipment. However, by 
agreement the purchaser may make the tests which govern the acceptance or rejection tk 
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 sort the lot and submit it 
once again for acceptance after he has removed any nonconforming articles and replace 
thm with conforming artides.

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

Tran^ort and Storage

Galvanized components shall, wherever possible, be transported and stored under dry, well- 
ventilated 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-ventilated conditions.

Provided the coating thickness complies with the requirements of Subsection *Coating 
Thickness", no furtiier remedfal action Is required to the stained areas.

HMF ^OPT FAOjnSS {CIVIL MOWS) 
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ITEM 15 

SCOPE OF WORK

MOORING AND FENDERING SYSTEM

1. The wortc includes furnishing of all labor, materials arxi equrprrmit to complete the 
installayon of mooring bollartJs and fendera in piers/wharves.

2. The work shall Include the supply, tran^rt, handling, storage and installation of fenders 
systems In the newly constructed piers.

3. The Contractor shall furnish and install the necessary ftttings as shown on the drawings 
anchor specified.

Supplementary parts necessary to complete and install each rtem of works shall be Included 
Vkri)ether or not shown or specked. The Contractor shall furnish to rdevant trades aH anchm, 
fastenings, inserts, fittings, fixtures or the like to be Installed on or required for securing the works.

The Contractor sh^l submit shop drawings of all fitting woiks prior to placing orders and 
commencement of any tobricatlon.

MATERIAL REQUIREMENTS

MOORING SYSTEM

Designated load capac% of mooring bollards shall be as shown In the drawings, and shall be 
referred to as the maximum load capacity. The mooring bollards shall be at rupture stage upon 
reaching the maximum load capacity.

Mooring bollards sh^l 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 botts, nuts and washers sh^l be in accordance with the specifications provided in 
the pians/drawing5. The anchor plate shall be connected to the Ix^ding dow bolt as shown in the 
plans/drawings. All bolts, nuts, washers etc., that are exposed shall be hot-dip galvanized.

Samples of the botts, nuts, washers and anchor plates shall be submitted 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 dear>^ thoroughly by wire bnjsh 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 coal-tar 
epoxy of 120m micron thickness In accMance with JIS KS623 or the aptoroved standard.

Base Steel:

Cherrral composition and mechanical properties of base metal to be used for fabrication of 
mooring bollard and Its accessories shall comply with A$TM A36 and other required standard stated 
therein.

Concrete Foundation:

MW-PCAT PAOUTES (OV& «mC8)



78
TecMal SpadOcBtane

(Uoomg and 8)MBm)

Concrete fbundation for mooring bollards shall conform to the requirements of the Section 
concerning ‘Reinforced Concrete'.

Visual Inspect:

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 
specrfied star^dards.

Test Inspection:

Inspection of all materials and methods of febrication shall be earned out by the Contractor 
However, the Engineer reserves the right to inspect all ladlitjes at any time during the 
jmnufacture to ensure that the materials and workrrtanship are In accordance wHh 
Specifications and the best of workmanship.

FENDER SYSTEM

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

PHYSICAL PROPERTIES OF MATERIALS

The rubber for the fenders shall be of high qu^ity natural rubber, synthetic rubber or mixed rubber 
Wended with carbon black used in the rubber Industry and shall have sufficient resilience ar>d anti- 
ageing. weathering, abrasion, wear and oil resistant properties. The rubber dock fenders sh^l be 
free from bubbles, cracks and other harmhji defects.

The physieW properties of the rubber compoimd used for the fenders shall comply with the 
following requirements:

Test Item Properties Test Method

Ph
ys

ic
al

 T
es

t

QSe

3
Vm

Tensile Strength ItiOl^sq.m minimum
Test piece: 

Dumbell Na 3

ASTMD412

Elongatiw 350% minimum ASTM
01456

Hardness 76Hs maximum
Sprir^Type 

hardness test 
fTypeA)

ASTM
D2240

A
fte

r A
gi

ng

Tensile Strength
Not less than 80% of 

^glnal value Aging by air 
heating: TOil'C

X 96 hours.

ASTM 0412

Elongation ASTM
D1456

Hardness Not more than original 
valuers*

ASTM
02240

Compression Test 30% maximum Heat treatment: ASTM 0395
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70±1*C X 22 
Kours.

Note: Equivalent Standards are acceptable.

FITTINGS AND ANCHORAGE

An^r bolts and connecting hardware shall be fabricated 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

rubber dock fendere that shall be Incorporated in the project shall be subjected to 
tests. It shall pass the required energy absorption and reaction force at a certain deftecdon 
as indicated in the plan.

The Contractor shall be required to subrrst test certificates showing compTiance to the above 
requirements. The test certificates shall be certified by an independent testing institute / 
organization recognized by the Authority.

AH units shall be tested for performance. The fender shall be com^wessed repeatedly three 
(3) times to the maximum deflection at the ^eed from 2 to 8 cm. per minute The toed and 
deflection values shall be recorded with the precision of O.ltf and 0.6mm respectively. The 
results shall be plotted in the form of toad-deflection-energy absorption curves. The average 
data obtained in the second arto third test loading shall be cortsidered as performance 
values.

Inspection

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

Ail anchor bolts and fittings shall be Inspected. The material used for the fabrication of bolts 
and fittings shall be covered by the manufacturer’s certified mill certificate and shall be 
verified by the Authority.

Acceptance Tolerance

The acceptance tolerance shall be based on the following:

Fender Dimension 

Length 

Width 

Height 

Thickness

Anchor Bolt Holes in Fender 

Diameter of the Hole 

Pitch of the Hole

-2% to +4% 

-2% to +4% 

-2% to +4% 

-2% to *S%

*2.0mm

♦4.0mm
PMtn
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3. Acceptance toterance for all fenders suppfied shall be as follows:

E = Energy absorption, E > Speafled E tnit not more than 10%

R = Reaction force, R s Specified R bot not more than 10%

Marking

Afl fender unite shall be dearly numbered and marked. Each fender shdl have the foUowng 
markings.

1 - Fender type and manufacturei^s name or trade mark

2. Production serial number

3. Date of manufacture or its abbrevtation

4. Main dimensions

5. Project identilicatlon as follows:

Name of Port/Project : 

Year supplied

Packaging

The fenders shall 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 / FENDERINO SYSTEM

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

lewFioim66 (Cm. wcMws) 
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ITEM 18: Baggage X-Ray Machine and Walk Through Metal Detector

SCOPE OF WORK

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

GENERAL REQUIREMENTS

All security equipment shall be branded, market leader and have known good qudity. The 
equipment shall be the product of a manufacturer regularly engaged In the manufacture ar>d/or 
Installation of this type of equipment. Working parts sh^l be accessible for aispection, servicing and 
repair.

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

SPECIFICATIONS (Minimum)

1. Baggage X-Ray Machine

General Specification 
Tunnel Dimensions 
Max object size 
Conveyor Height 
Conveyor speed (adjustable) 
Resolution

101 Omm(W) X 1010mm(H)
10OOmm(W) x 1000mm(H)
620mm
0.20 m/s
3d-40AWG

Film Safety 
Duty Cycle

guaranteed up to ISO 1600 (33DIN) 
100%, no warm-up procedure

X-Ray Generator 
Anode voitag e/cooing

Image Generating System 
Image presentation 
Digital video memory 
Monitor
With review Feature

160kV cp/ hermeticaffy sealed oil bath

B/W. color 
1260x1024/24 bit 
Flat Panel LCD Monitor or better 
Yes with zoom overview

Installation Data 
X-ray leakage

Power Supply 
Mechanical ConstniCtion

meets al applicable laws ar>d regulations 
with re^>ecl to c-ray emitting devices 
standard 230VAC 
sled construction with steel panels.

MRPf -PWT FACttn3 fCAX 
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2. Walkthrough Metal Detector

Capabiirty

Features

Dis^y

Accessones

Software 

Quality 

Power supply 

Operating Temperature

FuB range of metal weapon even wkhin body cavities 
60 localization zones
Met-identity technology for identification of treat 
Composition
At least 50 buiftHn security programs 
Irrtemabonaf Standard 
With chip^rd system 
Immunity to external interferer>ces 
Water proof and dust proof 
LED programmable

Chip cards for secure selection of security level
Wireless repealer
Battery ba^-up
Full remote access (RCU2)
Wireless prograTnmir>g (IRC-I)
Integrated camera system 
Thefmal detection unit 
Wheel knit-lwtg range

Powerfull. PC based

Continuous self-diagnostic, fully digital

100-227V

-20X10 465"C
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ITEM 17 ELECTRICAL WORKS

SCOPE OF WORK

The work to be done shan consist of supply, delivered and instaB Integrated Solar Street Lights 
completed rn accordance with all the details of the electrical works as shown on the drawings 
including maten^s, tabor, tools and equipment and all incidents works as found necessary.

Refer to electrical plan&fdrawings for location and extent of work involved.

GENERAL REQUIREMENTS

a) All works shall be done in accordance with the requirments of the publications and 
agencies having jurisdicti«). as well as the requirements of the approved starxJards.

1.

2-

3.

4.

5.

National Fire Protection Association - (NFPA)

National Electrical Manufacturer Assodation - ^EMA)

Underwriter Laboratories, Inc. - (UL)

Philippine Electrical Code > (PEC)
Philippine National Standard • (PNS)

Federation Spedfi cation:
Circuit Breaker, Molded Case, Branch 
Circuit and Service

b)

c)

6.

7.

8. 

9.

American National Standard Institute 

American Society for Testing and Materials • 

Illuminating Engineering Society 

Light Emitting Diode

(ANSI)

(ASTM)

(iES)

(LED)

The electrical power will be solar power fightir»g.

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

d) The Contractor shall first obtain approval from the Authority before procurement 
fabrication or delivery of electrical materials to toe 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, 
Nameplate Data. Size. Layout Dimenskms, Capadty, Pro)ect Spedfication and 
Paragraph Reference, Technical Society Publication References and other information 
necessary to establish contract compliance of each item to be furnished.

e) AM excavations fill and backfill and concrete works involved herein, shall be carried to the 
required ^evations and shall conform to toe provisions of spedfication under Earthwork 
and Concrete Construction of this tender document.

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

ttfff FACCfTlES (CMl WORKS) 
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g) All pem^ and electrical fees required for this work shall be obtained at the e)^nse of 
the Contractor. The Contractor shall furnish the Engineernn-Charge, the final 
Certtficates of Inspections and approval from the proper government authorities after the 
completion of work. The Contractor shall prepare all as- buiK plans and afl other paper 
works as required by the enforcing authorfties.

h) The Contractor shei furnish and install ^ectncal materials as shown in the drawings. A 
%ceneeti Master Elecfrician is required to ImplemerHthe Installation of electrical system.

I) Elecfrical instadation shall conform to the requirements of Phdippine Electrical Code 
(PEC) and the other approved standards.

]) The contractor shaA install alt efectrical works with the supervision of the qualified 
Registered Electrical Engineer (REE) or Master Electrician. AH electrical installation 
applicatjor>s regardless of capacity and voltage whether new, addition or revision shal be 
accompanied by electrical plans signed and sealed by a duty licensed Professional 
Bectrical Engineer (PEE).

MATERIAL REQUIREMENTS

All materials shal be brand new and shall be of the approved type meeting all the requirements 
of the Philippine Electrical Code and bearing the Philippine Star^ard Agency (PSA) mark,

PRODUCTS

INTEGRATED SOLAR STREET LIGHT

The design of integrated sdar street light absorbs the inspiration and energy from the universe 
with combines green energy (solar, semiconductor LED light source, Nthium battery}. It uses the 
excellent practical control of the microcorrtroller and combines with a simple integrated structure 
design, I achieves a variety of performance requiraments such as low power high brightness 
and maintenance free and also excellent waterproof and heat dissipation performance.

Spedfications:

Rated Power 90 watt LED Lights or equivalent
Battery: 20/40AH with 11.1V or more lithi urn battery
Lifespan: 5 years
Sdar Panel; 90 watt or more
LED ight: Espitar 2835 /0.5 wf 100LM chips
IP: 65
Effective Sunshine: 3-6 hours
Max. Lumeryus flux: 8000 / 12000LM
Lifespan: 50000 hrs
Lighting Time: 10-12 hours da9y
Lighting Mode; Time control + light corrtrol
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STEEL TAPERED LAMP POST

Lamp Post shafl be 6.0 m ht. furnished installed and tested as shown on the approved ptans. 
The post/s shal be dimensioned for a wind velocity of 185 km/hr tt ^al be localty fabricated or 
manufactured. The post shal be Hot -Dipped Galvanized, prime-coated with red lead and shall 
be painted at site with ^e final coating preferably aluminum paint to be approved by the 
Engineer.

EXECUTION

INSTALLATION

Lamp Post shall be instafled as shown on the approved plans.

Pole Settng: 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 t backfilllr>g required before /after installation of lamp post with the trench shal 
conform to the provisions of Earthwortc and Concrete construction.

WORKMANSHIP

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

TESTING OPERATIONS

When the electrical inst^lation Is completed, the Contractor shall test the instaSed electrical 
mMerials and equipment In the presence of Registered Electrical Engineer or Master Electrictan. 
The system shall be free from any defects, shorts or grounds. The Contractor at no extra cost 
shall furnish aH necessary Instruments and personnel required for the testing.

GUARANTEE

Upon completion and before fin^ acceptance of the work, the Contractor shall furnish the 
Engineer a written guarantee stating that all works executed are free from defects on materials 
and workmanship. The guarantee shall be for a period of one year from the date of the final 
acceptance. Any work that becomes defective during the said period shall be corrected / 
replaced by the Contractor at his own expense In a manner satisfactory to the Authority.
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ITEM 16 SURVEY AND LAYOUT WORKS

GENERAL

2.

Wor1( under this Contract shall be subject to "General Reqiirements." which contain 
provisions and requirements essential to these specifications and apply to this section, 
whether or not referred to herein.

This Section sets forth provisions relating to general surveying and other layout Worl^ 
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 df the Engineer.

3. Field work or cafculations found incorrect and any work installed improperty due to 
incorrect field and layout work or catoulations, shall be corrected by the Contrador as directed 
by the Engineer.

4. Checking or verifications of work herein by the Engineer shaft not relieve the 
Contractor from responsibility for providing work in compbance with requirements of 
contract documents.

5. No work under this Contract shall be permitted to proceed until respective survey 
and layout work have been provided and verified correct.

GENERAL RECMJIREMENTS

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

2. Survey emulations and drawings shafl be developed as necessary for work requred.

SURVEY FIELDWORK

1. Survey field work shall be performed using established sunreying. mea$urir>g and 
leveling methods; and u$ir>g orderly and method leal procedures.

2. Surve^ng instruments and measuring equipment shall be precision made, with standard 
calibration, acojrately adjusted, and of types sufficiently refined for work as requred.

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

4. Stakes, markers, survey pins, and other devices sh^l be provided as necessary to enable 
setting or erecting various structures, items or portions of work without resorting to any 
further special osculations or particularly difficult measurement or use of other than regular 
straight edge, rule, snapMine and plumb bob methods.
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S. Datum for the work shall be as indicated on drawings or as established in the field under 
separate OvA Engineering Works Contract

CONSTRlXmON SURVEY REQUIREMENTS

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

1. EstabTrshment in tt>e field of a building column/grid reference system; and boundary or 
primary perimeter Bnes of buildings and various other structures included under this Contract

2. Utility entrance pdnts at perimeters of buildings or other structures or areas as applicable.

3. Establishment and control of flow and other structures; and finish grades or areas, as 
appicabfe.

OTHER LAYOUT WORK

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

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

3. Layout work her^n 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 instrudiorts issued by the Engineer.

4. Interior Layout Work

LayouL locations and dimensions shall be rechecked and verified with the drawings prior 
to making roughing-lns or setting of other work.
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ITEM 19 EXCAVATION AND BACKFILUNG

GENERAL

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

SCOPE OF WORK

1. This Section sets forth generai requirements applicable to excavation and backfilling works 
required for the foundation of buildings.

2. Each Section in which this Section is referenced shall indude same as part of that Section; 
unless otherwise specified.

GENERAL PROVISIONS

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

2. Remove all ur^sultable or excess materials 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 phases of works.

EXCAVATION

1. General

The excavation shall conform to the dimensions and elevations irnticated for each 
building and structure, except as specified her^nafler, and shall extmd a suffident 
distance from walls and footings to allow for ptadng and rerrwval of forms, installation of 
services and for inspection, except where the concrete for walls and footings Is authcxtzed 
to be deposited directly against excavated surfaces. Excavations below indicated depths 
will not be permitted except to remove unsatisfactory materid. Unsatisfactory materials 
encountered below the gr^es shown shall be removed as directed and replaced wiUi 
satisfactory materials; satisfactory materials below the depths indicated without ^Deciflc 
direction of the Engineer sh^l be replaced at no addition^ cost to PPA to the Indicated 
excavations grade with satisfactory materials, except dial concrete footings shafl be 
increased in thickness to the bottom of the overdepth excavations. Satisfactory/baddill 
shall be placed and compacted as specified In paragraph: *Baddilling.* Detenninatlon of 
^evations measurements of approved overdepth excavation of unsatisfactory 
material below grades indicated shall be done as directed by the Engineer.

2. Drainage

Excavation shall be performed such that the areas of the site including Its immediate 
surroundings and other areas affected by the op^ation will be corttinually and effectively 
drained. Waters shad not be pemvtted to accumulate in the excavation. The excavation shall 
be drained by pumping or other satisfactory methods to prevent softening of the foundation 
bottom, undercutting of footings, or other actions detrimentat to proper construction 
procedure ar>d stability of the structures.

Pen of
FAMJTES (CM. wmo) 

itaNi c«r. OM W



89
Speebalim Wafts)

<E«av««en and BacWlrg)

3, Classification of Excavation:

Excavation will be unclassified regardless of the nature of material encountered and 
excavated.

4. Blasting will nd be permitted.

5. Excavated Material:

Satisfactory excavated matenal required for fill or backfill shall be placed in the proper 
sections of ^ permanertt work as required. Satisfactory ^cavated material in excess d that 
reqtired for the work under this section shall be made available for use in other portions 
of the permanent site work required for the permanent work; and unsatisfactory material 
shall be Contractor's responsibility. No satisfactory material shall be wasted or used for the 
convenience of the Contractor unless so authorized. Stockpiles and waste materials shall 
be placed, graded, and shaped for proper drainage giving due consideration to drainage 
from adjacent properties.

6. Fir^ grade of surfaces to support concrete:

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

BACKFILLING

1. Satisfactory materials diall be used in bringing fills to the lines and grades indicated afo 
for replacing ur>satidactory material. Satisfactory material shall be free from roots and 
other organic matter, trash, debris, ar>d stones larger than 7Smm in any dimension.

2. Backfilling shall not begin until construction below finish grade has been approved, 
undergrouiMj utilities systems have been inspected, tested and approved; forms removed 
and the excavation d^ned of trash and debris. Backfill shall be brought to indicate finish 
grades arfo shal not be placed in wet, muddy or spongy areas. Backfill shall be of 
s^sfadory materials placed arfo compacted as spedfied.

Heavy equipment for spreading and compacting baddilt shall r>ot be operated doser to 
foundation or retaining v^ls than a distance equal to the height of backfill above the top of 
footing; the area remaining shall be compacted to required thickness with power driven 
hand tampers suitable for the material being compacted. Backfill shal be placed carefully 
around pipes to avoid damage to coatings or wrappings. Backfill shall nd 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. Pladng

Satisfactory material shall be placed in horizontal layers not exceeding 20cm in loose depth 
and then compacted. No material sh^l be placed on surfaces that are wet. muddy or spongy.

4. Compaction shall be 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 facilitate obtaining the 
specified compaction with the equipment used.

-Km F*CIUTC« <CMk MOftCS)
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5. Tests Shall be performed on backfill as required by the Engineer. Compaction sh^l be 
up to 95 percent maximum dry density per A STM.

PROTECTION

Settlement or washing that occurs in graded or backfilled areas prior to acceptance of the work 
shall be repaired and graded re-estabfished to the required elevadons and slop^ at no additional 
cost to PPA.

GRAVEL BEDDING

Gravd bedding shall be in accordance with specifications.
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ITEM 20 CONCRETE WORKS

OENERAL

General Requirements contain provisions and requirements essential to these spedficatjons; artd 
apply to this Section, whether or not referred to herein.

SCOPE OF WORK

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

The work shall consist of furnishing of dl labor, m^eriats. equipment and other inddentals 
necessary for the supply of concrete materials artd the complete construction of the concrete 
structures for the building shewn on the drawings in acc^dance with these specifications and as 
dreded 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 Portiand 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 ieu of the temperature bars on concrete ground slab, monofilament polypropylene synthetic 
fibrin fibers shall be used as admixture to 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»required to submft a *13111 Certificate that the materials deUverad to site shafl be 
proven to meet or exceed the foUowIrtg properties:

TEOtNICAL PROPERTIES Unit Minimum
A Physical Characteristics:
Lenoth Mm 12
Shaoe Mfcrons 18
Density am nominal 0.91

FORMWCti^S
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GENERAL REQUIREMENTS

Materials and construction of formwork shall be In accordance with formwork requirements in 
Reinforced Conciete.

REMOVAL OF FORMWORK

The minimum stripping and striking time for formwork shall be as follows unless otherwise 
approved by the Engineer.

Conditions Minimum Period

Vertical sides of beams, wall, piles, pile 
caps and columns lift not exceeding 1.2m

24 hours

Vertical sides of beams and waits, ifl 
exceeding 1.2m

48 hours

Soffits of man slabs and beams (props 
under)

5 hours

Removal of props from beams and main 
sla bs and ^her works

todays

CONCRETE

CLASSES OF CONCRETE AND USAGE 

1. Strength Requremoit

Concrete strength shall conform with the requirements in Section of ^Reinforced Concrete*. 

SLUMP TEST

Tests shall be made in conformity with ASTM C 143, and unless ^herwise specified by the 
Engineer, slump shaO be within the following limits:

Structural Etamant
Slump for Vibrated Concrete

Minimum (mm) Maximum fmmi
Precast concrete 80 180

W^l. cdumn and beam. 
25cm max. thickness

80 180
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Concrete slab 80 150

Lean concrete 70 150

CONCRETE COVER FOR REINFORCEMENT 

Minimum concrete cover for reinforcement shafl be as follows:

Net Concrete Cover Minimum Cover 
fmmi

Concrete cast against and permanently exposed to earth 75

Concrete exposed to earth or weather
Primary reinforcement SO
Stirrups, ties, and soirals 40

Concrete deck ^abs;
Too reinforcement 50
Bottom reinforcement 35

Concrete not exposed to weather nor in contact with cround*
Primarv reinforcement 40

Stirrups, ties, and soirals 25

CONSTRUCTION JOINTS AND WATERSTOPS

Construction joints shafl 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 bonding between two sections of concrete is required. Unless otherwise Indicted on the 
drawings, such bonding will be required at all horizontaf joirits in walls.

Waterstop material shall be an eldstomeric 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 length.

Surfaces sh^ 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. Thereafter as soon as the condition of the 
concrete permits H, and before the concrete has hardened appreciably, i.e. normally within 
2 hours after being deposited, all water, scum, lartance and loose aggregate shafl be 
removed from the surface by means of wire or t^stie brooms In such a manner that the 
course aggregate is left lightly exposed, and the surface cleaned. No r^ng win be 
pmittted.
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TTie Contractor shafl then take ^1 necessay precautions to ensure that aO surfaces thus 
prepared shall be kept free from storage piles, drippings, staining or foreign matter, which 
could adversely affect the concrete or the bor>d between the concrete layers.

Waterstops for all Joints shall be continuous around the comers and at intersections, 
either in horizontal 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 
thermostatically controBed-heating iron.
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ITEM 21 MASONRY WORKS

GENERAL

General Requirements contain provisions and requirements essential to these Specifications and 
apply to diis Section, whether or not referred to herein.

SCOPE OF WORK

This Section includes the furnishing of all labor and materials to compete the work as shown on the 
drawings artd specified herein. The wod(s shall include but not necessarily be imrted to the 
following:

1. Supply and instaJIation of concrete hollow Mode (CH6) walls with reinforcement

2. Plastering

3. Installing temporary works ike scaffolding, platforms, steps, etc.

GENERAL PROVISIONS

The following publications of the Issues below but referred to thereafter by basic designation only 
form a part of these specifications to the extent indicated by the referer^ thereto:

American Society for Testing arxJ Materials (ASTU) Pubtications:

A 61S Deformed sgyd Plain Billet-Steel Bars for Conors Reinforcement

A 33 Concrete Aggregates

C 129 Spedticatior> for Non-Load Bearing Concrete Masonry Units C 

144 Specification for Aggregate for Masonry Mortar 

C 270 Mortar for Unit Masonry 

MATERIAL REQUIREMENTS

Materials shall conform to the respective speciticalions and other requirements specified below 

CONCRETE HOLLOW BLOCKS (CHB)

CHB shall be of standard manufacture, machine vibrated with fine and even texture arvj welL 
detined edges and confomiing with the requirements of ASTM C 129. Unless otherwise spedtied on 
the Drawings. It shall have a minimum compressive strength of 4.14 MPa (600 psi). CHB shall be 
non-load bearing uniform and essentially smooth as rtormally achieves by standard molding 
methods and shall be free from any cracks, flaws or other defects.

ADDING MORTAR

Mortar shafl be composed of 1 part of Portiar>d cement, 3 parts of sand and % part of Bme. It shall 
have a compressive strength of [14 MPa {2,000 psi)] at 28 days and shall oompiy 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 sf^l have a flow after suction, of 75 percent or more when mixed to

MW -FWr fACUTES fOVX 
nw <! (itn» n). !<■■■ i rai i iM "n



96
TsdTKri 6(Bd§GdBns<BiAftig WvIib) 

(riVft-frjf Mvk)

an initial flow of 125 to 140 percent. When tested for compressive strength, mortar shafl 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 spedfication as those for bedding mortar and wili irKlude 
the use of synthetic fibrous reinforcement of type and dosage recommertded by the mamjfacturer.

REiNFORCiNG STEEL BARS AND RODS

Minimum yield strertgth of reinforcement diali conform with the specifications in Section of 
Reinforced Concrete.

SAMPLES AND TESTING

1. The following shall be submitted for appmvai and in addition, representative samples 
d^alt be taken periodically from orvthe-dte stockpfies as required for testing or diecking 
during the progress cf the work.

Anchors and ties 

Concrete Hollow Blocks

Two of each type proposed for use

Shapes, sizes and kinds in sufficient numbers to 
show full range of quafity and texture.

3.

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

Mortar shal be laboratory-proportioned and tested. Certified copies of approved laboratory- 
established proportions shall be submitted with the required test reports and test data. 
Approved laboratory-established proportions shall not be changed and materials with 
different physical or chemical characteristics shall not be used in mortar for the work 
unless addKional evidence is furnished that die mortar meets the spedfied requirements.

EXECUTION

1. GENERAL

No unit having a film of water on Its surface shall be laid. Masonry shall be laid plumb, true 
to line, with level courses accurately spaced. Bond pattern shall be kept plumb throughout 
Comers and reveals shall be ^umb and true. Vertical joints 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 rel^ with fresh mortar. 
Courses shall be so spaced that backing masonry will level off. flush with the face work at 
all joints where ties occur. Chases ar>d rake-out joints shall be kept free from mortar or 
other debris.

2. Anchorage to excrete. Anchorage to abutting cdumns shall be provided only where 
indicated. Det^s shall be as indicated including anchorage to underside of beams and slabs.

3. Cutting and fitting, including that required to accommodate the work 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. Openir>gs shall be carefully cut, 
formed or otherwise r^eatly made for recessed Items ar>d for electrical, plumbing, or other 
mechanical instaNations so that wall plates, cover plates, or escutcheons required by the
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instaJration will completely conceal the openings and will have bottoms in alignment with 
lower edge of masonry joints. Webs of boHow masonry units sh^ be cut to the minimum 
required for the installation. Reinforced mascmry intels shall be provided as indicated above 
openings over 300mm wide, for pipes, ducts and cable trays, unless steel sleeves are used.

Embedded Items

Spaces around built-in items 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. Anchors, ties, accessories, flashing, pipe sleeves and other items required 
to be built-in shall be built-in as the masonry work progresses. Anchors, ties, and joint 
reinforcement sh^ be fully embedded In mortar.

Unfinished work shall be stepped back for Jointing with new work. Toothing may be 
resorted to only when specifically approved. Before la^ng new work, loose mortar shall be 
removed and the exposed joint shafl be thoroughly deaned.

Protection

Surfaces masonry not being worked on shall be property 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-staning waterproof membrane well secured in place and in a 
manner that will prevent moisture. Adequate provisions shall be made during cortstruction 
to prevent damages by wir>d.

Mortar

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 discarded.

8. 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 shal be tooled 
slightly concave with ti>e 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 unifonniy straight and true ines and surfaces, smooth and free of tool 
marks.

9. Placang Reinforcir^g Steel

Prior to placing grout. aD reinforcement shall be cleaned of loose, flaky njst, 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. Reinforang shall not be bent or 
straightened in a manner Injurious to the steel. Bars with kinks or bends not shown on the 
drawings shall r>ot be used. Placement of reinforcement shall be Inspected and approved 
prior to placing grout. One piece vertical bars extending from floor to floor or roof above 
shall be provided. Vertical bars sh^l be spliced only where indicated.

a. Positioning Bars

Vertical bars shall be positioned accurately at the centerlrne of the waif. A minimum
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dearance between the bars and rnasonry units of 12mm and between paraltel bare 
of one diameter of the reinforcement shall be maintamed. Vertical r^nfordng shall 
be held In place using metal supports, centering dips, spacers, ties or caging devices 
located near tiie ends of each bar and at irHermedlate Intervals of not more than 
192 diameters of the reinforcemertf.

b. Splices

Sp6ces shall be located only as indicated. Splices shall be staggered In adjacent bars 
at least 600mm. Bars shdl be lapped a minimum of 40 diameters of the reinforcement

PAINTING AND CLEANING

Mortar daubs or splashing, before setting or hardening, shall be completely removed from masonry 
unit surfaces that wNI 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 dearted, other than removirtg excess surface 
mortar until mortar in joints has hardened. Masonry hardened surfaces shall be left dean, free of 
mortar daubs, dirt stain and discoloration, including scum from deanlng operations and with tight 
mortar joints throughout. Metal tools and met^ bnishes shaR not be used for cMning.
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ITEM 22 PLUMBING AND SANITARY WORKS

SCOPE OF WORK

The woric covered for this section shall consist of furnishing all labor, tools, equipment, matehais 
and inddenlais necessary for the compiete installation, testing and operation of the piumbing 
and sanitary system within the holdings and premises In accordance with these Spectfications 
and as shown on the drawings or as directed by the Engineer The septic tank ar>d their effluent and 
discharge pipelines shall be part of other section of these spedfications.

MATERIAL REQUIREMENTS

SUBMITTAL

2.

TPte Contractor shall submit his work method statement with necess^ shop drawings to the 
Engineer for approvai twenty eight (28) days bddre the start of the works.

Shop drawngs 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 return for correction all shop drawings with 
reasonable promfKness. The Ocxitrador shall make any corrections required and fPe with the 
Engineer three (3) corrected copies of the shop drawngs.

The drawings shall indicate the general arrangement of all pipings, however, where 
actual conditions necessitate re-arrangement in opinion of the Contractor and/or 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 the proposed 
re-arrangement. Because of the small scale of the drawings, shop drawings to indicate all 
offsets, fittings and accessories shall be prepared. The Contractor ^^1 carefully examine 
the drawings and shall carefully investigate actual structural and finish conditions affecting 
aa Ns work.

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

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

STANDARDS

Use of materials shall further be governed by other requirement Imposed on other sections of 
these Specifications. Materials shall be subject to tests necessary to ascertain their fitness if the 
Engineer so requires. Ail works shall comply with the pertinent provisions of the Plumbing Code of 
the concerned city or town, the Code on Sanitation of the Philippines, and/dr the National 
Rumbing Code of the Phifipplnes.

MATERIALS

1. Identification of Materia

Each length of pipe, fittings, traps, fixtures and devices used In the plumbing work 
have cast stamps or indelibly marked on It. the approved manufacturer's trademark or 
name, the weight, type and dass c4 product when so required by the standards mentioned 
above.

MfWF/C^JTES «OQ<$> 
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Alternative Materials

Use of any material not specified in this Speciticsten may be ^owed provided such 
alternate has been approved by the Engineer and provided further that a test, if 
required, sh^l be done by an approved agency in accordance with generaSy accept 
standards.

3. $oH, Waste. Drain, Vent Pipes and Rttings

Soli, waste and vent pipes shall be unplasticized Polyvinyl Chloride (uPVC) pipes. 
Diam^ sh^l be as indicated on the Drawings. It shall conform to A STM D 1784 or A STM D 
2729.

Drainage pipes shall be reinforced concrete pipes (POP), diameter sh^ 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 rarKdom-80 (PPR-80) pipes PN 20 conforming to 
DIN Standards DIN 1988/DIN 8078, German made. Jointing sh^l be fusion welded.

6. Cleanouts, Plugs and Tee

Cleanouts shall be of the same material as the pipe to be frtted. Cleanouts installed in 
connection with uPVC hubs and spigot pipes shall consist of a long sweep quarter 
bend of K as shown on the drawings.

7. FNpeSeeves

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

8. Downspout

All downspout shall be unplastidzed polyvinyl chloride (uPVC) pipe class DWV 
conforming to ASTM D2729 or ASTM 01784 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 dran away from the 
building. Dimensions as shown on the Drawings.

10. Roof Straners

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

11. Shower. Floor and Urinal Drain

HRW-PCWT FACaJTCS (Ct^ WORKS} 
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Shower and floor drains shall be made of stainless steel rwn-tifUng grate, perforated or 
slotted. Urinal drains shall be cast iron dome type dran.

12. Rpe hs^gers. Inserts and Support

a. Pipe hangers shall be wrought iron, malleaMe iron pipe hangers spaced not over 
I.Smeters apart for uPVC pipes and O.Ometers apart for iron pipes. Chain ^raps, 
perforated bars or wire hangers will not be permitted.

Hangers shall have short tumbuctdes or other approved means of adjustment. 
Tumbuddes may be omitted on hangers where space does not permit their use. 
Trapeze hangers may be used in lieu of separate hangers for pipes njnning 
parallel to each other and dosetog^her.

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

13.

c. Wrought Iron damps or collars shall be used to support vertical runs of pipes. 

Unittis

Union pipe 5Omm0 and smaller shell be malleable iron. Union on water piping $3mm0 
and larger shall be flanged pattern and shai be of galvanized (anc coated) cast iron. 
Gaskets for flange uniom shal be of best qu^lty fiber plastjc or leather.

14. Valves

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

15. Fixtures

a. Water Closets

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

Lavatones

b. 1. Lavatory (Wall Hung)

Shall be vitreous china, wall hung lavatory with rear overflow holes, 
fitting ledge suitable for slr>gle faucet holes on carriers corr^>lete with foucet, 
standard fittings, trap and lavatoy brackets other accessories.

b. 2. Lavatory (Countertop Lavatory)

Shall be vitreous china, oval or round shaped countertop lavatory with front 
overflow hole, complete with faucet, supply valve and flttings with P*trap. 
Fitting ledge suitable for sin0e hole on center.

MWF-PORT PACIUTE6 (CML MOWS) 
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Urinals for afl contort buHdings shall be built-in unnsA trough as shown 
on the drawings.

Urinals shall be vitreous china, wall-hung washout urinal, flushing 
rim. integral tr^, 19mm top and shall be provided with water saving 
flush system.

Service Sinks

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

5l^>e Sinks

Slop sink sh^l be 24ax20* acid resisting enamel on Cast-Iron with concealed hwger 
and faucet.

hlose bibb shall be of brass finish.

Soap Holder

Soap holder and toilet paper holder shafl be vitreous china, wal mounted. All 
toilet/bath rooms will be provided with soap holder, toilet paper holder and chrome 
plated towel recks.

Faucet for lavatory

Faucet for lavatory shafl be in dirome-finish.

Bath and shower fitting

and shower fitting shall be chrome-finish.

TowdRal

Towel rail shall be tubular stainless steel, 2.7mm0, and 0.54m long or as specified 
In the drawings.

Curtain rod

Curtain rod shafl be tubular stanless steel, 19mm0 or as spedfied In the drawings.

k. Grab Bar

Grab bar shall be tubular stainless steel, 25mm0 or as spectfred in the drawings.

l. Bidet Spray Combination

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

Concrete, Reinfbrdng Steel, Pipe and Steel Plate

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

r -POTT FM3UTES PMIWOWCS3 
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a. Concrete materials shal conform with the requirements in 'Concrete Worics’ and shall 
be Class C ctticrete with a 28-day minimum compressive strength of 21 MPa (3,000 
psi)

b. Reinforcing steel shall be as shown on the drawings arid shall conform with the 
requirements of reinforcing steel bars in *Concre!te Worlds *

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

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

17. Non-reinforced Concrete Pipe

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

18. Valve for Drinking Fountain

Vdve where drinlang fountain wilt be connected shal be polished brass pipe md sh^ have 
red enameled handle.

EXECUTION

Ail 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 
sh^l be excavated so that pipes will rest on soTtd ground for their entire len^.

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 sh^l be laid ki separate trmhes.

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

Materials for backfilling shall consist of acceptable excavated soil, borrow of sand, 
gravel or other materials approved by the Engineer and shall be free from trash, lumber or 
other debris. Backfilting shall be placed m horizontal layers not exceeding 150 mm in 
thickness and property moistened to approximate optimum requirements. Each layer shall be 
compared 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 
settlement and shrinkage thereof.

Water pipes sh^ have a sand cushion 150mm b^ow and above the pipes.

INSTALLATION OF SOIL, WASTE DRAINS OR VENT PIPES
MfW -POfft FAOUTES VOVS)
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1. Honzontaf Drainage Pipe and Vent Piping

Horizontar waste pipes 7Smni0 and smaller straJI have a minimum grade of 6.5mm per 
0.30m and for 1OOmm0 and larger, 3^m per 0.30m. All main vedrcaf soil and waste stacks 
shall be extended fuW size above the roof line as vents, except where otherwise 
spedficatfy 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 to stacks using fittings as required 
without forming traps in pipes.

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

2. Rttings

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

Where it becomes necessary to use short radius fittings in any kxafion, the approval of the 
Engineer shall be obtaned before they are instiled.

3. Joints

a. PVC Soil Pipe

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

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

4. Cleanouts

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

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

Cleanoitt shdl be provided at every change in direction greater than 45 degrees.
5. Flashings

All pipes passing through the roof shall be provided with lead flashings. All flashings shall be 
built to 40 Jbs. bituminous felts and shall extend up to the pipe and dowrvovef to top of pipe 
at least 150mm and along the roof not less than 300mm and shall tap over flashing to 
make a we^herprocrf Joint
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6. Traps

Each fixture and piece of equipment requiring connections to the drainage system, 
except fixtures with continuous waste shall be equipped with a trap. Traps shal be specified 
to be supplied with the fixtures. Each trap shafl be placed as near to the fixtures as possible. 
Traps installed on threaded pipes sh^l be recessed drainage pattern.

7. Pipe Sleeves. Hangers and Supports

Pipe sleeves shall be installed and properly secured In place at all points where pipes 
pass through masonry or concrete exce^ unearned floors on earth.

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

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

pipe and sleeves shaH be made watertight by inserting approved sealing and caulking 
materi^s.

INSTALLATION OF WATER PIPES, FITTINGS AND CONNECTIONS

1. Gate Vsives and Outlets

Gate valves shall be installed dose to the point of connection to the enstlng service line 
outside the building. The piping ^afl be extended to all fixture outlets and equipment from the 
gate vatves. Outlets where Indicated shall be capped or plugged and left ready for future 
connecbor)S.

2. Mains, Brarwhes 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 Contactor and shall 
be worked Into place without springing or forcing. Care shall be taken not to weaken the 
structural potions of the buildings.

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

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 spedfically Indicated on the drawings or approved. Ch^es in pipe sizes shall 
be made with reducing fittings.

The use of \ooq screws and bushings is prohibited.

3. Joints

Joints and connecfions in the Numbing system shall be gas-tight and watertight for the 
pressi^es required by test

After cutting and before threading al fxpes shall be reamed and shd have burrs removed.
URPf -P«T F«:UT1ES WC«<S)
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All screwed joints shall be applied with an approved oraphrte compound or TEFLON 
tape to ^cilitate connections. Threads sh^ be full cut and not more \i\an three threads on 
the pipe shall remain exposed.

Caulking of threaded joints or top to prevent leaks shan not be permitted.

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

Unions

5.

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

Tests

The fotlowing tests sh^l be conduced by the Contractor at his expense under the 
supervision cf the Er>gineef.

a. Tests for Drainage and Ventirrg System

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

b. Sterilization

The entire vrater supply piping system shall be sterilized with a solution containing 
r>ot less than fifty (50) parts per million of available chlorine, either liquid chlorine 
or a solution of sodium hypochlorite. The sterilizing solution shall remain in the 
system for a period of not less than 6 hours during which time aff valves and faucets 
shall be opened and dosed several times. After sterilization, the sc^ution shall be 
flushed from the system with dean water until the residual chloride content is not 
more than 0 .2 parts per million.

c. Pressure Test for Water Lines

1. After the pipe have been installed, tiie Joints completed and with joints 
exposed for examination, all newfy instated pipe or any valve section, 
thereof, shall be subjected to hydrostatic pressure one and one half 
{VA) the designed working pressure of the system or as specified by the 
Engineer.

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

3. Each sedion of pipeline shall be slowly filled with water and the specified 
test pressure, rrkeasured at the point of lowest elevation, shal be apptied by 
means of a pump connected to the pipe in a manner sati^actory to the 
Engineer. During the tilling of the pipe and before applying the test pressure, 
all air shall be expelled from the pipeline. To accom^ish this, tap shall be 
made if necessary, at the highest point of the pipe under test and after 
completion of the test, the taps shall be tightly plugged unless otherwise 
specified. During the test, all exposed pipes, fittings, valves, joint and 
couplings will be carefully exarrtined. 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 until satisfactory results are 
obtaned.

Leakage Test for Water Lines

1. Leakage test ^afl be conducted after satisfactory completion of the pressure 
test and shafl consist of an examination of all exposed joints for leakage as 
well as an overall leakage test of the completed pipeline.

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

3. Leakage test sh^l 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 Ertgineer.

5. Each sedion of pipeline shall be slowly filled with water and the specified 
test pressure, measured at the point of lowest ^evation shati be appfied by 
means of a positive dis^acement type pump and reservoir connect^ to the 
pipe in a manner satisfactory to the Engineer.

6. Before starting the leakage test, all air shall be expelled from the pipe. All 
exposed pipes, fittings, vafves and joints shall be exerrmed for leaka^ during 
the test.

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

PRESSURE LEAK^ GERATE
psi ko/cm2 Hers/hr. 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 2.30 4.60
150 10.50 2.50 5.00
200 14.00 2.90 5.80

Defective Work

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

2, AU repairs to piping shall be made with new materials at the 
expense of the Contractor.

3. No caulking of sc^wed joints or holes will be accepted.

ASSEMBLY, INSTALLATION AND CONNECTION OF FIXTURES

Rxtures shaB be supported artd fastened In a satisfactory manner. Where secured to concrete or 
masonry work waUs, fixtures and equipment shall be fastened with brass bolts or machine screws in 
lead-sleeve type anchorage units or vwth brass expansion bolts. Expansion bolts shafi 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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(engtti to bring expansion sleeves into the solid concrete masonry walls.

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

PROTECTION OF FIXTURES

Pipe openings shall be closed with caps or plugs during installation. Fixtures shall be tightly 
covered and protected against dirt, water and chemical injury. At the completion of all works, 
all fixtures shall be thoroughly cleaned and delivered in a condition satisfactory to the Engineer.

FIXTURES AND FASTENING

All fixtures shall be supported and fastened in a satisfactory manner as follows:

1. Where secured to concrete or concrete hollow block walls, they shaP be fastened with one 
quarter inch brass bofts with twenty threads to the inch and of sufficient length to extend at 
least 7.5 cm into solid concrete or hollow block work, fitted with loose tubing or sleeve insert 
and shall be se^rely anchored and installed flush with the finished w^ and shall be 
compMely conceded when the fixtures are installed.

2. Where through-bolts are used, they shall be provided with plates or washers back set so 
that heads, nuts and washers will be concealed by plaster. Bolts and nuts shafi be 
hexagonal. Exposed bolts, nuts, capnuts and screw heads sh^l be provided with 
chromium plated brass washers.

GUARANTEE

Upon completion and b^re final acceptance of the equipment installation, the Contractor shall 
furnish toe Engineer a written guarantee stating that al equipment installed under this Section free 
from defects. The guarantee shaB be for a period of one (1) year from the date of fin^ acceptance of 
the work. Any part of the equipment that b^mes defective during the term of the guarantee shall 
be replaced, renewed and/or made good by the Contractor, at his own expense and in a 
manner satisfactory to the Er)gineer.

Guarantees made by the approved manufacturers or suppliers beyond one ye^. shafl be transferred 
to PPA without expense on his part

CLEANING UP

Upon completion of the work, al parts of the instaHation shall be thoroughly deaned of grease, metal 
cuttings and sludge which may have accumulated during the testing operation.

R-UMBING, FIXTURES AND TOILET ACCESSORIES INSTALLATION

AH installation works shafl be as shown on toe drawings and shall conform to the applicable 
standards set forth by the PhNIppine Nattonaf Plumbing Code. All fixtures shall be fa^en^ and/or 
supported In accordance with the given requirements.
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ITEM 23 

GENERAL

COMMUNITY ANTENNA TELEVISION SYSTEM (CATV)

Electrical General Requirements applies to this section, with the additions and modtficatjons 
spedfled herein.

INFERENCES

The pubfications Isted below form a part of this specification to the eJrtent referenced. The 
publications are referred to in the text by the basic designatiw) 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 appfy. During Contract execution, any changes in such codes and standards shafl 
be applied after approvd by the Owner.

1. American Association of State Highway and Transportation Offidals (AASHTO)
AASHTO HB14 (1992) Highway Bridges

2. American National Standards Institute (ANSI)
ANSI C2 (1997) National Electrical Safety Code

3. Codeof Federal Regulations (CFR)
29 CFR 1910.27 Fixed Ladders
47 CFR 76 Cable Television Service 
47 CFR 76.605 Technical Standards

4. Electronic Industries Association (EIA)
ANSI/ElA/TtA-222-F (1996) Steel Antenna Towers and Antenna Supporting Structures 
ANSI/E1A-412-A (1974) Direct View High Resolution Monochrome Closed Circuit Television 
Monitors

5. Federal Awation Adininistration (FAA)
FAA A070/7460'1 (Rev. H) Obstruction Marldng and Lighting

6. institute of Electrical and Electronics Engineers, Inc. (IEEE)
EEE C62.41 (1991) Surge Voltages in Low-Voltage AC Power Circuits

7. Natior>al Cable Television Association (NCTA)
NCTA 02 (1989) Measurements on CaM Tel^sion Systems

8. National Electrical Manufacturers Assodation (NEMA)
NEMA 250 (1991) Enclosures for Electrical EqiMpmerti (1000 Volts Maximum)

9. National Fire Protection Assodation (NFPA)
NFPA 70 (2007) National Electrical Code 
NFPA 780 (1995) Lightning Protection Code

10. Institute Integrated Electrical Engir>eers of the Philippines (IIEE)
PEC (2000) Philippine Electrical Code
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11. Philippine National Standard ^NS)
BS (2002) Bureau of Standard

SYSTEM DESCRIPTION

1. CATV

Community Antenna Television (CATV) System is a network of cables, head end, and electronic 
components that process and amplr^ t^evision (TV) and frequency-modulated (FM) radio 
signals for distribution from one central location equipp^ with a common system of antennas to 
TV sets housed in numerous buildings situated in a community or campus-llke environment.

a. Headend

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

b. Distribution System

Distribution system transports and delivers adequate sign^s to each receiver Provides 
distortiorv-free signal to TV sets by isolating each receiver from the system and by providing 
proper amount of signal to each set

a Local ProgramrrHng

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

2. Cable

Tmnk cable Is a low-loss cable used to transport the desired signal from the headend eqis^ent 
into the general area to be served. Feeder cables are connected to the trunk cable through 
bridging ampSflers and are used to transport signal into dose proximity to a number of user 
locations. Subscriber service 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 wail outlet

3. System Components

System shall pKOvide high quall^ TV and FM signals to all outlets. Provide any combination of 
items specified herein to achieve required performance, subjed to approvals, Bmitations, 
acceptance test, and dher requirements specified herein. System shall Indude antennas; 
antenna towers; band-pass filters; mixers; preamplifiers; power supplies; corwertera; TV monitors; 
cables; wall taps; and all other parts, components, and equipment necessary to provide a 
complete and usable system.

a. System Input

a. Very high frequency (VHF) TV channels
b. Ultra high frequency (UHF) TV channels

MW-RAT r«0LmE« ICML W3WS) 
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c. FM broadcast band, 86-108 megahertz (MHz).
d. CATV feed from the commercial CATV system].
e. Satellite feed channels.
f. Locally originated program channels

b. System Output

a. [VHF/[UHF receivers.
b. FM receivers.

4. System Performance

a. Receiver Termination Signal Level

Each termination for a TV receiver must have a minimum signal level of 3 decibel rrsll voHs (dBmV) 
(1,400 microvolts).

b. Headend

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

2) Base band signal to 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 Inearity: 10 percent.

5) Modulation: 87.5 percent

6) Undesired low frequency disturbance: O.S percent

7) Spurious signals: must comply with 47 CFR 76 FCC Rules, 47 CFR 76.606, SUBPART A.

8) Differential gain: 1 dB.

9) Differential phase: 0.08726 rad.

10) Chrominance - luminance delay inequity: 150 nartoseconds.

11) Short time waveform distortion (K foctor): 4 percent

c. Distribution System

1) Modulation distortion at power frequencies: 4 percent or less hum distortion;

2) Composite third order distortion for

a) CW earners: 53 dB.
b) Modulated carriers: 59 dB.

Pen cfM—M W* 0x»f 8t mrurt ct». imp iM
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3) Subscriber terminal isotatkm: 18 dB or greater.

4) Carrier to second order beat ratio: 60 dB.

5) Peak to valiey frequency response (6 megahertz (MHz)): 2.3 dB.

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

7) Visual, aural carrier level • 244iour 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 (1K2)(3).

d. Extension of Existing System

The new distribution system e)ctension shsi not degrade the quality of the signafs identified In the 
paragraph entitled "System Inpuf 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 system levels are lowered 3 
dB below normal or a significant distordon when the levels are increased 3 dB above nonrtal, as 
observed on a TV set located at the far end extremities of the system.

SUBMITTALS

Submit the following:
1. Shop Drawings

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

2. Product Data

a. Ant^nas
b. Antenna towers 
a Preamplifiers
d. Spfitters/combinm
e. Multiplexers
f. Ampllfiefs, Including headend. trunk, bridgirig, and distribution
g. Power supplies
h. Attenuators 
L Traps
J. Band-pass filters 
k. Terminators

tfWF (CML ViCRtS)
P«R cfMtmt (UAA4MM 9. Un«i C*r. M Si*



113
TaeMaeal 3p«dfkMem W:rl8}
(ComiwiTv i*ntom Tetmeen SjrBSntj

l. Line tap-off
m. Matching transformers
n. Wall taps
o. Set top converters
p. TV monrtore
q. Cables, induding trunk, feeder, subscriber service, and interior
r. CATV housings/pedestais 
8. Grounding block
L Ground rods
u. Drop wire damps
V. Locd programming equipment

Submittals for each manufactured item shall be foe current manufacturer's descriptive literature of 
catalogue products, equipment drawings, diagrams, performance and characteristics curves, and 
catalogue cuts.

3. Test Reports

a. Signal survey
b. Grour>d rod tests 
c System pre-test
d. Acceptance tests
e. Operational test plan
f. Operation^ test procedures
g. Ground rod tost procedure

4. Operation and Maintenance Data 

a. CATV system.

Submit opei^on and maintenance data. Submit a draft copy with foe acceptance test procedure 
for use during the site test, and update with sM changes required prior to find acceptance. 
Update all operation and maintenance data to indude modifications made during instaSation, 
checkout and acceptance.

QUALITY ASSURANCE

1. Wiring Diagrams and InstaBation Details

Illustrate how each item of equipment funcfions in foe system and incfude an overall system 
schematic indicating the relationship of MATV/CATV units on one diagram. Drawings shall 
Indude wiring diagrams and Install^on details of equipment Indicating proposed locations, layout 
and arrangements, 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

WfF-FOfTT fAClLnCS (CIVIL WCWt$) 
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Use test plan and design documents to develop test procedures. Procedures shall consist of 
det^ed Instmctionsfor a test setup, execution, and evaluation of test results.

4. Ground Rod Test Procedure

Submit three copies of m^ufacturer's procedure for using the ground 

MAINTENANCE

1. Maintenar>ce Data

Msuntenance manual shall contan descriptions of maintenance for the overaR MATV/CATV 
system as well as for the equipment. It shall indude inspections, scheduling for and types of 
periodic preventive mainter^ance. fault diagnosis, troubleshooting techniques, and repair or 
replacement of defective components. It shaft also indude safety precautions for locking out 
hazardous energy sources.

2. Functional Design Data

Function^ design manual shaft identify the operational requirements of the system and explain 
the theory of operation, design philosophy, and specific function of each element of the system.

3. Hardware Data

SubrTHt a hardware manual descnbing aB equipment provided, induding:

a. General description and spedfications.
b. installation and checkout procedures.
c. Headertd and system schematic diagrams.
d. Electrical schematics and layout drawings.
e. Alignment end calibration procedures.
f. Manufacturer's repair parts list indicating sources of supply indude national stock numbers.

4. Operator Data

Operator's manual sh^ provide procedures and instructions for operation of the system induding:

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

MATERIAL REQUIREMENTS

ELECTRONIC EQUIPMENT

Electronic equipment shal be produced and designed by the same manufacturer with major 
components of the equipment to have the manufacturer's name, model, and serial number 
permanentiy attached. Equipment shal function properly as a complete integrated system.

HEADEND EQUIPMENT

PWLTtES ICfA V09(S) 
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1. Antennas

Heavy duty, professional quafity antennas shall be designed to withstand a nunimutn wind load of 
[200] km/h. Elements shall have sealed ends pow band element shall be fibre filled. The boom 
shall not contain open holes. Antennas sh^l match a 75-ohm transmission Bne. Front-to-back 
ratio shall be 15 dB or higher. Matching devicea sh^l be completely encapsulated so as to be 
weatherproof.

2. Antenna Towers

Towers shall be self supporting and shall be capable of withstanding a minimum wind load of 200 
km/h and shall be designed so that tower members form a natural ladder for dimbing the fuB 
length of the tower.

3. Preamplifiers

When required, preampHfiers shall be antenrta- or mast-mounted with power duplexed on the 
down lead. Preampfifiers shal be weatherproof and shall be cap^e of operating in temperatures 
of minus 30 to plus 60 degrees Celsius (C).

4. Modulators

Provide an audio video modulator for each channel of locally originated programming.

5. Channel Converters

Use crystal-controlled oscBlators. Single-component failure shall not affect more than one 
channel In foe system.

6. Distribution Amplifiers

Provide [broadband] [srngle-channef] distribution ampTifiers.

7. Traps

Traps shall be designed to reject any transmission interfering with desired signal reception.

6. Attenuators

Provide attenuators to equalize signal levels, when required. Variable attenuators are not 
permitted.

9. Multiplexers

Use multiplexers to combine sign^s from multiple antenres. Use at the local program originating 
location to prevent overloading foe local TV receiver.

10. Spirtters/Combirters

Use spTrtters/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 terminators.

Porttfl
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a. Slope: 0.8 dB.
b. Return loss: 15 dB.

11. TV Monitors

Use TV monitors which comply with ANSI/EIA-412>A.

12. TV Mountings

Use TV flush wall mountings and TV shelf wall mountings.

13. Power Supplies

Power suppies shall contain a current limiter waM to protect against short circutts on the radio 
frequency (RF) line. Pro\Me overvoltage protection to protect solid state equipment from Nne 
surges and induced voltages, IEEE C62.41.

DISTRIBUTION EQUIPMENT

1. Ustribution Amplifiers

Distribution amplifiers shall be equipped for 75 ohms input and output impedance. Electronic 
equipment exposed to weather sh^l be equipped with weatherproof housings.

a. Trunk Ampliflers
Trunk amplrfiers shall have automatic level and slope features.

b. Bridging Amplifiers
Bridging amplifiers shall be used to connect feeder cables to trunk cables.

2. Cables and Associated Hardware

a. Trunk Cable

For aerial cable construction, coaxial cable shall have the fofiowng characterfstics:

(1) Copper-dad aluminum center conductor.
(2) 2.28mm0.
(3) Foam polyethylene dielectric.
(4) Seaml^ aluminum tubii^g shield.
(5) 75 ohms impedarrce.
(6) 1.5 dB 30.48 m of loss at 211 Ml-lz

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 protected by a Mack polyethylene Jacket with a flooding compound between 
the jacket and the alurranum shield

b. Feeder Cable

For aerial cable construction, coadal cable shall have the following characteristics:

F ACUTES (Cm. WQfM) 
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1) Copper-dad aluminum center conductor.
2) 2.28mm0
3) Foam polyethylene dielectric.
4) Seamlese aluminum tubing shield.
5) 75 ohms impedance.
6) 1.5 dB 30.48 m of loss at 211 MHz.

Cable sh^l be protected by a Mack pdyethyfene jacket with a flooding compoui>d between the 
jacket and the aluminium shield.] For direct buri^ construction or for cable in conduit, the same 
cable shaH be used and protected by a black polyethylene jacket with a flooding compound 
between the jadcet and the aluminum shield.

a CATV Housings/Pedestals

CATV housJngs/pedestals shall be weatherproof, saed as required, and shaH 
comply with NEMA 250.

d. Subscriber Service Cable

Coaxial cable shaH have the following characteristics:

1) Copper-covered sted center conductor.
2) 30 percent conductivity.
3) O.613mm0

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 consi^ng of polypropylene encash in aluminum with an 
overlap appronmately 3.14 rsd apart from the overlap point of the inner tape. Assembly shall be 
protected by a polyethylene jacket with a floodir^g compound between the jacket and the outer 
shield. Cable shaB exhibit 7S-ohm impedance and a maximum loss of 4.2 dB 30.48 m at 211 
MHz.

e. interior Cable

RG-6 / RG-59 type cable having the following chmcteristics:

1) Copper-covered steel center conductor.
2) 30 percent conductivity.
3) 0.813mm0

4) Foam pdyethyfene dielectric.

Shield sh^ consist of a pdypHOpylene braid encased in aluminum with an effective shielding 81 
dB down and protected a poly^rinyl chloride 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

MRPP-^Cfrr fAevTEs <ovi. wof«;s) 
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For terminatrng aerial subscriber service c^le without a stref>gth member, use a non-oushlng 
damp. For terminating cable with a strength-supporting member such as a figure's cable, 
terminate the strength member using a wire Mse deadend.

g. Grounding Block

Pro\^e corrosion-resistant grounding block suitable for outdoor installatjon.

h. Ground Rods

Provide [o^per-encased steel] [copper-dad 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 trademark of 
the manufacturer and the length of the rod in millimeter. Rods shall have a continuous surface 
that is hand, dean, and smooth throughout the length of the rod.

5. Terrranators

Terminators shal be rated for 75 ohms and 1/4 watt and shall be equipped for power blockirtg.

6. Line Tap offs

Line tap offs shal have 18 dB minimum isolation from each tap to the thru-line. Pressure tap offs 
are not permitted.

5. Wall taps

Provide flush mounted] [surface mounted, 75-ohm, F-type 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 gerteral purpose, color, black and white, cameras for studio classroom locations.

2. Lenses

General purpose lenses, millimeter (mm), f stop (f/) zoom lenses mm to mm. and f/; 
wide-angle lenses, mm, f/.

3. Digital Video Cassette Tape Recorders

Two front-loadng desktop, rack-mounted, digital video cassette tape recorders.

4. Switcher

Input, /output, [desktop rack-mounted, bridging germinating] switcher.

5. Fader

Input one/output, desktop recessed-in-the-table fads'.

Mwr PACauTEs (CML nc«3(S)
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SUPPORT EQUIPMENT

1. Matching Transfomrers

75-ohm female T" fitting[s| connected to a 300-ohm spade tip matchir»g transformer.

2. Band Separators

75-ohm female Tm frttlng[s] connected to a VHF/UHF spade tip [and FM soew terminals) 
matching hansformer wrth a band separator

3. Coaxial Conr^ector Cable

a. 1630 mm. 75-ohm MP fitting c^le assembly.
b. 3660 mm. 75-ohm "P fitting cable assembly.
c. 760 mm, 75-^m *P fitting cable assembly,

4. Coaxial Cable Connecting Kits

d. 1830 mm. 75-ohm "P fitting[s] connected to a 300-ohm spade tip matching transformer.
e. 1830 mm, 75-ohm "P fittingls] conr^ected to a 300-ohm VHFAJHF spade tip and FM 

screw terminals matching transformer with a band separator.

5. Converters

Set top converters equipped for output channel number 2, 3. 4 with 9. 18, 36, 58, 66 input 
chanrtds.

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 ima^ng. When necessary to achieve the required input 
slgn^ characteristics, provide and orient separate antennas for the best reckon of each 
channel.

b. Antenna Mounts

Mount antennas on masts attached to a tower or wall or, antennas shaB not be seared to a 
roof unless special authorization is obtained from the Contracting Officer and appropriate 
protection of the roof integrity is provided. Antennas shaD not be attached to chimneys or vent 
pipes. Mast sh^ be securely mounted to adjacent structures with a minimum of three 
mounting brackets spread at 460 mm minimum irttervals. Fasten the mounting brackets with 
Pag bolts a minimum cf 9.525 mm diameter] (or] [expansion anchors sized for bolts a minimum

MRflf -PCRT F«UtES WORKS) 
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of 9.525 mm diameter]. Mast attachments to mortar or grout joints are not permftted. Securely 
tighten the mounting hardware, antenna hardware, and the terminals.

c. Corrosion Protection and Wind Loading

AH mounting and antenna assembly hardware shall be corrosion resistant. Design antennas 
and 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 
arKtx>red to concrete 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 
overturning, 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 sh^ be desigr>ed to 
resist f<Kces generated by winds of knVh. SM antenr^ towers and antenna supporting 
structures shafl be designed, fabricated, and provided in accordance with applicable 
requirements of ANSl/EIA/TlA-222-F; except that for factory finish, the hot-dipped galvanizing 
process shdl provide a zinc coating of 0.001218 g/mm2 of surface.

e. Ladders. Obstruction Lights and Antidimbing

Provide antenna towers with a system of horizontal members to serve as a ladder. Towers 
exceeding 6 metm in height shdl be provided with a safety ladder device designed, fabricated, 
and provided in accordar>ce with 29 CFR 1910.27. Provide appropriate arrticlimb devices or 
security fencing around the tower] to prevent unauthorized ^mbing of the tower. When 
necessary, towers sh^ be provided with obstruction lights and markings in accordance with 
FAA AC-70/7460‘1.

f. Lightning Protection and Grourxiing

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

2. Headend

Provide 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 
factiity layout drawing. Inst^lation shall be in accordance with ANSI C2.

a. Exterior Aerial Cable System

MtfV-PCfTT FMXITES
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(1) Exiting pole line plant Modify and expand ^e easting pole line, when required, to 
provide strength and ciearanee in conformance with ANSI C2. When pole Nne extension is 
required, ^ovide in accordance with Section 1S301N, "Overhead Transmission and 
Distribution * Provide an new required materiais and hardware ]

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

(3) Aerial cable: Do not bertd the cable more than the minimum radius recommended by the 
manufacturer, based on the type ai sheath used. Attach equipment housings containing the 
electronic equipment to the strand, and connect the cable shield to the housings. Grourxl the 
assembly in accordance with ANSI C2, when possible or 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 connectir>g the ground to the equipment housing. For 
a cable section exceeding 300 meters between equipment mountings, provide intermediate 
grounds. Provide subscriber service cable from the feeder cable to the buili^ng. For 
distances greater than 30 meters, provide cable with a strength member. Terminate the 
cable in a grounding block. Connect the grounding block to a grounding system having a 
maximum 25 ohms resistance.

b. Exterior Conduit Systems

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

(1) Existing exterior conduit system: Use only manholes arxl empty condiits reserved 
exdusivdy for telecommunications cables. If it is necessary to provide electronic equipment 
between existing manholes. Contractor shall provide the necessary conduit and manholes, 
handholes in accordance with Section 7.4, "Underground Electrical Works." The word 
TELEPHONE" shall be cast in the t^ face of all new manholes, handhole covers. Al 
manholes, handholes in streets must be rated AASHTO HB14 Class 20 wheel loading. 
Attach the weatherproof housings containing the electronic equipment to the manhole, 
h^dhole wall with corrosion-resistant hardware.
(2) New Exterior conduit system: Provide a new conduit system constructed in accordance 
with Section Section 7.4, "Uriderground Electrical Works.* The word TELEPHONE" shal be 
cast in the top face of ^1 new manholes, handhole covers. Attach the weatherproof houdngs 
containing electronic equipment in new, Contractor-provided manholes, handholes. New 
manholes, handholes for such housings and equipment are not indicated on the drawings, 
but shal be provided. All manholes, handholes in the streets must be rated AAShfTO HB 
Class 20 wh^ 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. Conned cable 
conductors to the electronic equipment, artd conned the shield to the housing. Provide 
subscriber service cable to the building, and temanate in a grounding block. Provide and 
connect grounding dock to a grounding system, having a maximum 2$ ohms resistance.

c. Dined Buried Cable

Provide buried cable in accordance with Section Section 7.4, "Underground Eledricd 
Works.” Provide CATV weatherproof housings/pedestals, handholes. The new
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housmg/pedest^, harxjhofes for the electrtmfc equipment are not indicated on ^e 
drawings but shall be provided. Attach electronic equipment with corrosion-resistant 
fasteners in these housing s/pedestaJs, handholes. Connect cable conductors to the 
electronic equipment, and connect the shield to the equipment housing. Provide and 
connect the equipment housing to a grounding system, having a maximum 25 ohms 
resistance. Provide subscriber ser^ca cable to the building, and terminate in a 
grounding block. Pro^e and connect the grounding block to a grounding system, 
having a maximum 25 ohms resistance.

d. Grounding Block

Provide the grounding block [inside] [outside]. Ground this device (according to the 
requirements of ANSI C2] po a continuous length metal cold w^r pipe without 
insulating joints and to a ground rod assembly driven a minimum of ISO mm below the 
surface of the surrounding earth]. Resistance, as measured by a ground resistance 
meter, shall be a manmum of 25 ohms.

e. Interior Cable

Provide interior cable in conduit in compliance with NFPA 70 and In accordance with 
Section 7.5, •Interior Wirirtg System.* Provide cable to grwjnding blocks, to line tap-ofTs, 
and to wall taps.

4. TV [and FM] Receivers

Provide required coan^ connector cable or kits to connect one easting 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 conrtected. Use a portable 
ground testing megohmmeter to test each ground or group of grounds. Instrument shall be 
equf^ed with a meter reading directiy in ohms or fractions thereof to indict the value of the 
grourd electrode under test.

2. System Pre-test

Upon completing installation of the CATV system, the Contractor shad 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 operation^ 
and meets al the system performance requirements of the specification. Contractor shall
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measure and record the video and audio carrier levels of each channel at each of the following 
poirrts In the system:

a. Antenna outputs.

b. Preampftfier outputs.

c. Headend output.

d. Distribution amplifier inputs and outputs.

e. Last outlet of each section of cable.

f. A random sampling of 25 percent of the outlets.

3. Acceptance Tests

Contractor shall notify the Contracting Officer of system readiness 10 days pnor to the date of 
accep^nce testing. CATV system sh^l be tested in accordance with the approved test plan in 
die presence of the Contracting Officer's representative to certify acceptable performance. 
System test shall verify thsti the total system meets d the requirements <Sf the specitication arxl 
complies with the specked standards. Defidendes revealed by the testing shaH be corrected and 
revalidated by follow-up testing.

INSTRUCTIONS AND TRAINING

1. Instructions to Government Personnel

Supply the services of comp^nt instructors to give complete instructions to designated 
personnel in the operation, adjustment, and maintenance of the CATV system and related 
equpment. Instructions shall Indude alarm indications, required corrective action, and pertinent 
safety requirements. Supply operational training for the local programming equipment Orient the 
trdning spedllcatly to the system provided. Number of training days (6>hour days) of instruction 
shall be for the CATV system and for the local programming eqwfwnent].

2. Training Documentation

Supply training manuals tor each trainee and one additional copy for the library. Manuds shafl 
describe in detafl the information mduded in each training program, lesson plans and fist of 
reference material shall also be supplied.

• -pcm FACairres (Cwt wowb) 
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ITEM 24 DISTRIBUTION TRANSFORMER

SC^E OF WORK

The \ftork to be done shell cons^ of supply, and d^lvering and installing distribution 
transformer completed in accordance with all the materials submitted by Electric Cooperative, 
including labor, tods and epuiprrterH and aH Inddentaf worlds as found necessary.

GENERAL REQUIREMENTS

a) 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. American Nabond Standard Insbtute (ANSI)

2. Institute of Electrical and Electronics Entfneers - (IEEE)

3. National Electrical Manufacturer Association - (NEMA)

4. Philippine Electricd Code (PEC)
Philippine National Standard (PNS)

laterials Requirements

0 ^stribubon Transformer,
0 Conventional
0 Pole Type
O Oil Immersed
0 Self -Cooled
0 Single Phase, 10,60hz
0 65 °C Temperature rise

Primary Voltage

Primary BIL Rating 
Secondary Voltage 
Secondary BIL Rating 
Percent Impedance 
HV/LV Conductor 
Insulating Ruid;
Core
NLL
LL

7.62/13.2 YkV 
2-2.5% taps FCAN and 
2-2.5% taps FCBN
Available on tap changer for de-energized operation 
95kV
120 Q40V 
30kV
ANSI Standard 
Copper / Aluminum 
Mineral Oil 
Sdicon Core 
190W 
650W

c) Standard Test Reports:

1. Routine Tests 
o Turn Ratio Test 
o Voltage Ratio Test 
o No Load Loss & Load Loss Test 
o Impedance Voltage Test

mV-FCAT PAOUTCS tCfVI. WCf«S) 
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o Ap^ied Potential Test 
o Induced Potentiaf Test

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

PRODUCTS (DISTHIBUnON TRANSFORMER)

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

Internal Features
o Core Coil Assembly 
o Winding Materid 
o Insulating DhElectnc Ruld 
o Coil Support

PRODUCTS (GENERAL DESCRIPTION)

1. High Voltage Bushing, the cov^ mounted arKi 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 Cover, manufactured from hot-rolled steel sheets and pressure tested to ensure 
a leak free enclosure. Grit blasted or chemically treated to remove ev^ trace of scale, mst 
or oil, for better paint adheson. Outer and inner surfaces are primed with epoxy primer for 
rust prevention and the outer surface is coated with polyurethane.

4. Pressure Relief Valve, 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 ^ectrical surges.

6. Externally Operated No-Load Tap Changer, provides up to five (5) primary voltage for 
convenient ch^ging of high voltage tap connection at no -load.

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

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

WW FACVTXS (CN^ ¥fCn<S) 
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9. Winding Matarfal, distrlbub'on transformer uses a combir^ation of standard copper- 
aluminum or copper-copper winding n^aterials.

10. Insulating Electric Fluid, used are either mineral o9 or an environment friendly high 
fire point fluid.

11. Coll Support used compatit^ matehals to hold the coil in place and restraint It during 
short drcurt-drcurt conditions. Core damps and damp angles are also used to ensure that 
the core and windings are effectively secured even during mechanical stresses.

EXECUTION

INSTALLATION

Shall be in dGCordar>ce with the code and requirements specifled herein.

GROUNDING

Ground alt exposed non-current-carrying metaRIc parts of electhcal 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 
Electridan, who vrill inteq^ret the irflent meaning of the drawings and specification and 
shaH have the power to reject any work and materials which in his Judgmerri, are rwt in 
full accordance therewith.

TESTING OPERATIONS

When the electrical installation is completed, die Contractor shall test the instalTed 
electrical materials and equipment in the presence of Registered Electrical Engineer or 
Master Electridan. The syst^ shall be free from any defects, shorts or grounds. The 
Contractor at no extra cost shall furnish afl necessary instruments and personnel 
required for the testing.

GUARANTEE

Upon completion and before final acceptance of the work, the Contractor shall furnish 
the Engineer a written guarantee stating that all works executed are free from defects on 
materials and workmanship. The guarantee shaD be for a period of one year from the 
d^e of the final acceptarKe. Any work that becomes defective during the said period 
shall be corrected / replaced t:^ the Contractor at his own expense in a manner 
satisfactory to the Authority.
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ITEM 25 ELECTRICAL GENERAL REQUIREMENTS

GENERAL

APPLICATION

This section applies to all sections of 'Electrical Division" of this project except as specified 
othenwise in each individual section.

WORK INCLUDED

The work to be done under this division shall indude the furnishing of aO tods, labor, supervision, 
equipmertt, fixtures and aH necessary materials, each complete and in proper workir»g condition 
unless or>e or other Is specHfcaIfy excluded or stated otherwise in this specifications but not limited 
to the fdlowing items of works.

a Alt works and material for a complete lighting and power systems induding cables and 
conduits, drcuit breakers, panel board and connection to all lighting fixtures and power 
outlets, motor appliances, switches, supports ar>d accessories.

b. All excavation works, bacl^lhng, dewatering, removal of surplus earth, F^paration of 
formworks and pounng of concrete envelopes as indicated on the drawings or as requred to 
complete the installation.

c. Alt steel support for conduits, wires, panel board, boxes, Ightrng fixtures, etc. as indicated or 
as required to complete the instdlation.

d. A complete grounding system as required by the governing codes.

e. A complete testing of all electrical systems.

f. AA Kerns incidentals to and or required for the proper completion such as painting of boxes, 
corKjults and the likes.

g. Coordination wrth other trade Contractors.

h. Coordination with other companies/offices Induding handling of aH materials related to 
materia testing arxl application of elect heal pemilts.

1. Preparation of necessary shop drawings required for the proper execution of the works 
subject to the approval of the Engir>eer.

WORK INCLUDED UNDER ELECTRICAL WORKS

The work indudes the furnishing of the foUowing:

1. Supply, deliver and instafl of alt motors, pumps and their assodated control equlpmerrt. 

a. Al electrical system installation consists of motor and branch drojtt breakers.

HRPP-POAT »AC8JTE5 (CMl WeWeS) 
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b. A1 motor controllers as indicated to be supplied with equipment.

& Structural foundation of the above.

SUBMITTALS

Obtain approval before procureroent, fabrication or delivery of items to the job site. Partial 
subrrwttals will not be entertair>ed and will be returned without review. Submittals shal Mude the 
manufacturer's name, trade name, place of manufacturer, catalogue model of number, nameplate 
data, size, layout dimensions, capa^y, project specification and paragraph reference and technical 
society puMcation references, arto other Information r^ecessaiy to establish contract compliance of 
each Hern to be furnished.

1. Shop Drawings

In addition to toe requirements of the contract dauses. shop drawings shdl meet the 
foflowlng requirements:

a. Drawings shaK be a mlrumum of 210 mm x 297 mm In size or m A3 size, except as 
specified otherwise.

b. DraMngs shall Indude wiring diagrams and Inst^ation details indicating the proposed 
location layout and arrangement control panels, accessories, and other items that must 
be shown to assure a coordinated installation.

c. VWri^ diagrams shall identify circuit tennnation and the internal wiring for each item of 
equipment and its Interconnection.

d. Drawings shall Indicate adequate clearances for oper^n, malrrtenance and replacement 
of equipment devices. If the layout is disapproved, rewse the layout and resubmit.

2. Manufacturer's Data

Submittal for eadi manufactured Item shad be current descriptive literature of catalogued products.

3. PubKcation Compfiance

Where equipment or materials are specified to conform to industry and technical sodety 
pul^cations 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 specified organization wll be acceptable evidence of 
compliance. In each of the publications referr^ to herein, consider the advisory provisions to be 
mandatory as though the word "shaT had been substituted for "shodd" wherever It a^ears. 
Interpret reference In these publicatiotis to the authority having jurisdiction, or words of similar 
meaning, to mean toe Engineer. In deu of the label or testing, submit a certificate from an approved 
indepertoent testing organization, adequately equipped and compor>efit to perform such services, 
organization's test methods and not the Item conforms to the specified organizations publlcatiof>8. 
The edition or the revised version such codes and standards current at the date twenty eight (28) 
days prior to date of bid submission shall apf^. During Corrtract execution, any changes in such 
codes and standards shali be applied after appr^ by toe Owner.

CERTIFICATES OF COMPLIANCE
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Submit manufacturer's certifications as required on products, materials, finish and equipment 
indicated in the Technical Sections. Certifications st\ai be documents prepared speaaWy for the 
contract. Preprinted certifications and copies of previously submitted documents are not acceptable. 
The manufacturer's certification shall name ti>e appropriate products, equipment or materials and 
the publication specified as controlling foe quatr^ of foe ttem. Certified on shall not contain 
statement to imply that the Hern does not meet requirements specified such as "Good As", 
"Achieves foe same end use and results as materials formulated in accordance with referenced 
publications" or "Equal or exceeds the service ar>d performance of the ^eerfied materials". 
Certifications shall simply state that the Item conforms to foe requirements specified; and shall be 
printed on the manufacturer's letterhead and shall be signed by foe manufaduref's official, 
authonzed to sign certificates of compliance.

OPERATION AND MAINTENANCE MANUALS

Submit as required for systems and equipment Indicated in the Technical Sections. Furnish three (3) 
copies, bound in hardback binders or an approved equivalent. Furnish one complete manu^ prior to 
performance of system or equipment tests, and furnish the remaining manual prior to contract 
completion. Inscribe the following identificatjor) on foe cover the word "Operation arid Maintenance 
ManuaT, the name and location of the system equipment, building, name of Contractor and contract 
number, indude In the manual the names, addresses and telephone numbers of each sub- 
Contrador Installing the system or equivalertt and the local representatives for the system or 
equipment. Indude a table of contents and assemble foe manual to confonn to the table of contents 
with foe tab sheets placed before instruction covering the subject The instructions shaD be legible 
and easily reed with large sheets of drawings folded in the manual sh^ indude the following:

a. Internal arxf interconnecting wiring and control diagrams with data to explain detailed operation 
arKf control of the system or equipment

b. A control sequence describing start-up, operation and shut-down.

c. Description of the function of each pnndpal item of equipment

d. Installation and maintenance manual.

e. Safety precaution

f. Diagrams and ^lustrations

g. Testing methods
h. Performance data

i Lubrication schedule induding type, grade, temperature range and frequency

List qualified permarrent servidng organization for support of (he equipment, mduding addresses 
and certified qualifications.

POSTED OPERATING INSTRUCTIONS

Furnish approved operating instructions for systems and eqw(Hnent Indicated in the technical 
sections for use by operation arxl maintenance personnel. The operating instructions shafi indude 
diagrams, control diagrams and control sequence for each prir)cip^ system and equipment Print or

MW-PCRT MeUTES
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engrave (^>erating instruc^ons and frame under glass or in approved laminated plastic. Attach or 
post the operating instructions adjacent to each principal system and equipment induding start-up, 
proper adjustment, operating, lubdcation. shutdown, safety precautions, procedure in the event of 
equipment failure, and other items of irtstrudion recommended by the manufacturer of each system 
for ope rati r>g instrudioo exposed to the weather Opiating instructions shall not fade when 
exposed to the weather and sh^ be secured to prevent easy removal or peeling.

INSTRUCTIONS TO PERSONNEL

Where indicated in the technical sections, furnish the services of competent instructors to give full 
instructions to personnel in the adjustment, operation and m^ntenance of systems and equipment, 
induding safety precautionary measures. Each Contractor shall be thoroughly familiar wrth all parts 
of the installation and d)all be traned in operating theory as well as practical operation and 
maintenance work, instructions shall be given dimng the first regular work week after the equipment 
or system has been accepted and turned over to the Engineer for regular operation. The number of 
man-days (d hours) of instruction shall be as spedftod in each individual section.

DELIVERY AND STORAGE

Handle, store, and protect equipment and materials in accordance with the manufacturer's 
recommendations and with the requirements of NFPA 70B, Appendix 1, titled "Equipment Storage 
ar>d Marrtenance during Consfruction". Replace damaged or defective items wHh new one.

CATALOGUE F^ODUCTS/SERVICE AVAILABILITY

Materials and equipment shall be cunerrt products by manufacturer regulariy 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 similar drcumstances and of simSar size. The two (2) year period 
shall be satisfactory completed by a manufacturer's catalogue or brochures. Products having less 
than two (2) year field service record will be acceptable if a certified record of satisfactory field 
operation for ncX less than 6,000 hours, exclusive of the manufacturer's factory or laboratory tests Is 
furnished. The equipment Hems shall be supported by service organization, which are reasonable 
convenient to the equipment on a regular and emergency basis during the warranty period of the 
contract

MANUFACTURER’S REC^MENDATIONS

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

MATERIALS/SUBSTITUTION/TESTS

AB matenafs to be installed shd be brand new and shall conform to specifications except as 
otherwise noted on the drawings. AH materials where not specified shafl be of the best of their 
respective kind. Samples of sakJ material including Its manufactureTs data shall be submitted for 
approval. Necesssy tests on the instafiations shall be made by the Comractor in the presence of 
the Engineer. These tests sh^ indude but not limited to ground test, performarce test, phase 
sequence test, etc. Records of approved tests result shall be relayed to the Engineer in writing. This

MVF-KffT FICanS« (CML 
■ (»Mi t« Wi r a. M—* C*r. Sim



131
Tedncal Spadfk«IKm{BuM^ Vtorta) 

|Etoc*cal Geneia Rwyjnmam)

Contractor shall within ten (10) days after the award of the contract, ^bmit a list of mat^tals he 
proposes to use. All materials inched without prior approval shall be at the risk of the Contractor.

COORDINATION/GUARANTEES/SUSPENSION OR DELAY

The Contractor shall be famfliar with the spedfications of the other trades and coordinate with them 
thoroughly so that he can arrange his work and dispose his materials without interfering the work of 
other Contractors. The Contractor shaH guarantee the electrical systems shall be free from 
all defects of workmanship and of materials, and that it win remain so for a period of one year from 
the date of acceptance by the Engineer. Any remedy to correct defects deemed to be caused by 
such shd be made at the expense of the Cortractor. The Contractor shaR not suspend or delay the 
work without justifiable cause. Subsequent delays shall be deemed as a suffident cause for 
penatties or termination of contract in which frie Engineer shall have the right to take-over the work 
and all materl^s on the site and make arrangements necessary to complete the work. It shall be the 
sole responsibility of the Contractor to ensure that the Electrical sub-contractor conducts 
coordination of his activities to other trades.

SLEEVES / INSERTS I CUTTING f PATCHING/BACKFILL

The Contractor shaft provide all openings, sleeves, also inserts in wal\st floors, and beams as 
required for his work. Aft unused openings shall be grouted in. The Contractor shdl do aft patching 
requirements necessary and these shall be done so as to exactly match the sunounding area 
without the evidence of atteration or patching. The Contractor shall provide all necessary backfill on 
all excavation works of his doing.

TEMPORARY LIGHT AND POWER

The Contractor shall make aft arrangements and pay tor the provisions of the necesstfy electhcal 
power of the type and capacity required tor the performance of the work of aH trades engaged in the 
constniction of the buftding.

ELECTRICAL CHARACTERISTICS

The electrical characteristics for this project shall be 230v, 3-wife, 10. 60Hz or as per system 
requirements as shown in the plans.

MATERIAL REQUIREMENTS

NAMEPLATES

Provide laminated plastic nameplates for each panel board, equipmerrt endosure, relay, switch, and 
device. Each nameplate inscription shall lden% the fundion and when appftcable. the po^on. 
Nameplate shall be melamtoe ptastic. 3,2mm thidc. white with black center core. Surface shaft be 
mane finish. Comers shall be square. Accurately align lettering and engrave Into the black core. 
Minimum size of nameplates shall be 25mm x 38mm. Lettering shdl be a minimum of 6mm, high 
normal Mock style.

EXECUTION

NAMEPLATE MOUNTING

iS^-PCfTT F«CVnE$ MClRKS)
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Provide number, 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

Electtrcal equipment shall have factory-applied painting systems which shaB. as a 
minimum, meet the requirements of NEMA fC$ 6 corrosion-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 criterfa.
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ITEM 26 EXHAUST EQUIPMENT

GENERAL

‘Mechanical General Requirements' a^^es to 6)ls section with additions and modificatjon specified 
herein.

SCOPE OF WORK

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

2. instafl an matert^s In strict accordance with the manufacturer’s Instructions and 
spedtlcalions.

PRODUCTS

MATERIAL REQUIREMENTS

1. Ceiling Mounted Cassette Type Exhaust Fans

The exhaust fans shall be of the bufit>rn celling type, celling mounted, suitable iof nort-ducted 
operatior>. Sizes and capacities are based on the approved plans. Brand and models and 
equivalent indicated herein is for the purpose of establishing product quality, capacities and 
dimensions. Other brands satisfying the same shall fikewise be accepted, subject to the 
approval of the owner and Engineer IrvCharge. The capacities of the units shal be as shown 
on the Drawings,

2. Wall Mounted Propeller Exhaust Fan (not Included)

The waU-mounted propeller exhaust fan shall be direct-drive three blade type with a steel 
mounting plate. Capacity of the fan shall be as shewn on the drawings. Fan blades sh^ be 
constructed of steel or dumlnum. The fan hub shaft be of heavy construction and shall be of 
steel or semi-steel, and the blades shall be riveted to the hub. Fan blade shall be quiet In 
operation and shall be statically and dynarrralty balarKed at the factory. Motor and Drive 
Shalt be of d)e 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 fen is off. The fan control switch shall be located as near as possible to the fan.

EXECUTION

1. Instafl the fan securely to celling.
2. Connect power and check rotation of fer>.
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ITEM 27 

TELEPHONE SYSTEM 

GENERAL

WIRE COMMUNICATION AND SIGNAL SYSTEM

Electrical Genera Requirements applies to this section with the additions and mo«^cations 
specified herein.

DESCRIPTION OF WORK

The telephone/data system shaS consist of an interior system of condtsts, outlet, boxes. Junction 
boxes, main distribution frame (MDF) for interconnection of PAGX system, telephone/data terminals, 
telephone/data distribution cables (category 5).

Should there be conflicts between these specifications and the plans, or conflicts within 
specifications 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 specified, shall be heavy wall, high 
impact resistant Schedule 40, with factory made bends, couplings and fittings. PVC cement 
for jants shafl be of the same brand as for the PVC pipe.

b. No conduits shall be used in any system smaller than 20mm (IfT) diameter etectric trade 
size, nor ^afl have more than four (4) 90 degree bends in any one run and where 
rtecessary. pul boxes shall be provided as direcM.

c. No wire shall be pulled into any conduit until the conduit system is compieted in all details, in 
the case of concealed work until all rough plastering masonry has been completed, and m 
the case of exposed work unti the conduit work has been completed In every dkall.

d. The ends of aH conduits shall have tigmty plugged to exdude plaster, dust and moisture 
while the construction of the building Is In progress. Al conduits shall be reamed to remove 
all burrs.

OUTLETS, BOXES AND FITTINGS

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

b. The Contractor shall consdt with the Engineer as to the nature of the various fittings to be 
used before installing his outlet fittings, and shaU conform strictly in the use df fittings, to the 
nature of the appliance 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 steel outlet boxes on 
standard make. These boxes shall be in aR cases standard and where such boxes are not 
avalable on the market, spedd boxes shall be secured by the Contractor at his own 
expense. In general outlet boxes shall be at least 100mm diameter, 63mm deep and No. 16 
minimum gauge.
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JUNCTION AND PULL BOXES

a. JufKtJofi and puH boxes, of code gauge steel, galvanized shad be provided as indicated or 
as required for fadHtating the pulling of wires and cables. Pufl boxes as finished places shall 
be located and installed with the permission and to the satisfaction of the En^neer

b. Al Junction and puR boxes on exposed conduit work shad be provided with hubs for threaded 
pipe entry and covers provided with neoprene gaskets.

MAIN TELEPHONE TERMINAL CABINET (MTTC) / INTERCONNECTION OF PABX SYSTEM

a. Al componerrts, connections of MTTC shad conform to ElA/TTA standards.

b. Cable terminals shad be the type acceptable to the Telephone Company. Terminals shdl be 
Category 5 as required on the plans.

TELEPHONE TERMINALS

The telephone terminals shall be wall mounted, termini blocks sh^ be mounted or 20mm thick 
treated wood backboard. Terminal blocks shaS be based on cross conr>ection system. Terminal 
blocks shad have similar design with MTTC.

HORIZONTAL CABLE

Al horizontal cabling sh^l be Category $E (RJ -45) network cables.

TELEPHONE / DATA OUTLETS

All modular Jacks shad be data grade Category 5.

SHOP DRAWINGS

Prepare and submit complete shop drawings for the telephone system in accordance with the latest 
Local Telephone Company.
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GROUNDING SYSTEM AND LIGHTNING PROTECTIONITEM 28 

GENERAL 

REFERENCES

The publications fisted below fbmi a part of this specification to the extent referenced. The 
publications are referred to In the te)d by basic designation only.

1. Arnerican National Standards Institute (ANSI)

ANSI Cl 35.30 (1988) ZJnc*Coated Fenous Ground Rods for Overhead or Underground 
Line Construction

2. Institute of Electrical And Electronics Engineers (IEEE)

IEEE Standard 81 (1983) Guide for Measuring Earth Resistivity, Grourxl Impedance, arwj 
Earth Potentials of a Ground System

3. Nation^ Fire Protection Associatjon (NFPA)

NFPA 70 (2007) National Electrical Code 
NFPA 780 (2007) Lightning Protection Code

4. Underwriters Laboratories (UL)

UL Elec Const Dir (2007) Electrical Construction Materials Directory 
UL 96 (2005) Lightning Protection Components
UL 96A (2007) InstaSation Requirements fbr Lightning Protection Systems 
UL 467 (2007) Grounding and Bondirtg Equipment

5. Institute of Integrated Electrical Engineer (IIEE)

PEC (2002) Philippne Electrical Code

6. Philippine National Standard (PNS)

B$ (2002) Bureau of Standard

RELATED REQUIREMENTS

•Bectrical General Requirements,’ applies to this section with additions and modifications specified 
herein.

1. System f^uirements
Matenals shafl consist of standard products of a manufacturer regularly engaged in 
production of lightning protection systems and shall be manufacturer's latest UL approved 
de^n. Lightning prot^on system shall conform to PEC, NFPA 70. NFPA 760 UL 96 and 
UL96A.

SUBMITTALS

1. Shop Drawings

Overafl fightnir>g protection system each major component
MW-^■ORT FACIUTES {DVI. WCfWS)
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2. Test Reports

Grounding system test
Lightning protectkwi system inspection

3. Certificates

UL listing or label

QUALITY ASSURANCE

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

1. Installation Drawings

a. Submit installation shop drawing for the overal Sghtning protection system. Drawlr>g8 
Shan Include physical layout the equipment, mounting details, relationship to other 
pals of the work, arto wiring diagram.

b. Submit detail drawings for each major component to ir>dude manufacturer's descriptive 
arxJ techrtical literature, catalogue cuts, and instaOafion instructions.

2. UL Listir^ or Labet

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

SITE CONDITIONS

Contractor will become fomlliar with details of the wort;, verify dimenskms in the field, and advise the 
Engineer of discrepancies before pftforming work. Deviations from contract drawings will not be 
made without prior approval of the En^neer.

MATERIAL REQUIREMENTS

MATERIALS

Do not use a combination of materials that forms an electrolytic couple of such r«ture that corrosion 
Is accelerated In presence of moisture unless moisture is permanently excluded from the junction oS 
such metals. Where unusual conditions exist which would cause corroson of conductors, provide 
conductors with protective coatings or oversize conductors. Where mechanical hazard is involved, 
increase conductor size to compensate for hazard or protect conductors by covering them with or 
tubing made of nonmagnetic materral.

1. Main arto Bonding Conductors 

NFPA760and UL96

2. Copper

Provide copp^ conductors on non-metalllc stacks that do not weigh less than 144.83 kg per 
300 meters, and provide cable such that the s^ of any strand in the cable Is not less than 
2mm2.

IPWf-fWT PACaJTES {DW^ WCW$> 
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COMPONENTS

1. AirTerminafs

Provide terminals in accordance with UL 96. Support terminais by suitable brace, with 
guides, not less than one>t)^ the height of the terminal.

2. Ground Rods

Provide ground rods made of a^per-dad steel confoimng UL 467. Provide ground rods 
that are not less than 20mm in diameter and 3000mm in length. Do not mix ground rods of 
copper-dad steel, stainless steel, galvanzed ferrous, or solid copper on the Job.

3. Connections and Terminations

Provide connectors for splidng conductors that conform to UL 96. dass as applicable. 
Conductor connections can be made by damps or welds (inducing exothermic). Pro^e 
style and size connectors required for the ^stallation.

4. Connector Fittings

Provide connector fittings for •end-to^nd", Tee", or "Y" splices that conform to NFPA 780.

5. Lightning Protection Components

Provide bonding plates, air termir^al supports, dips, and fasteners that conform to UL 96 
dasses as applicaUe.

EXECUTION

INTEGRAL SYSTEM

Lightning protection system consists of air terrrsnals, down conductors, ground connections, 
grounding electrodes 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 
pat of the building's Nghtning protection system. Conductors are required to be in protective sleeves.

1. AIrTenninds

Air termind design and support conforrrsng to NFPA 780. Rigidly connect terminals to. and 
make electrically continuous with, down conductors by means of pressure ccmnectors or 
crimped joints of T-shaped maSeable metd. Provide pressure connector or crimped joint 
with a dowel or threaded fitting to conned ground rod conductor with ar terminal. Set air 
temtinals at ends of structures not more than 610mm from ends of ridges. Where non- 
metallic spires, is present, mount air terminal to the ^e. In addition, where spires project 
more than 3050mm above the building, continue conductor from air termirtal to nearest diW» 
conductor securely connect thereto.

2. Down Conductors

Make down conductors electricalfy continuous from air terminals to grounding electrodes. 
Equally and symmetncaRy spaced down conductors about the perirr>eter of the structure. 
Protect conductors where rtecessary, to prevent physical damage or displacement to the 
conductor.

a. Ground Conrrections

Pofttf I Mfwr-fCfrr FAOLTTES WC>9<$)
■ firm- llTOfi Ciy. Lanas aw S*g



139
TecMeal aptifcWo Mrts)

{Grounkig Cji*ii< and Updnaig PreMBn)

Securefy conned conductor forming continustfons of down conductors from structure to 
grouncing electrode in a manner to ensure electrical continuity between the two. Provide 
damp type connections or welds (induding exo^ermlc) for continuation. Attach down 
condudor to ground rods by welding induding exothermic, brazing, or damping. Provide 
damps suitable for direct tMjrial. Protect ground connection from mechanical injury. In 
making ground connectkms, take advantage of aH permanently moist places where 
practicable, although avoid such places when area is wet with waste water that contains 
chemical substances, especially those corrosive to metal.

b. Grourfoing Electrodes

Provide grounding electrode for down conductor. Extend driven ground rods into the exlstir>g 
undisturbed earth for a distance of not less 3050mm. Set ground rods less than 610mm nor 
more than 3050mm, from the structure. After the completed installation, measure the total 
resistance to ground using the faB-of-potential m^hod described in IEEE Standard 81. 
Maximum resistance a driven ground rod shall be 10 ohms, under normally dry conditions. 
Make connections between ground conductors and ^ectrfoally gn^nd continuous.

FIELD QUALfTY CONTROL

1. Grour>ding System Test

Test the grounding system to ensure continuity and that resistance to ground is not n 
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 dry weather, not earlier than 48 hours after rainfall. Include to 
the written report; locations of ground rods, resistance, and soil condrlfons at the tlnte that 
measurements were made. Submit results of each test to the Engineer.

2. Lightning Protection System Inspection

Make visual tospections to verify foere are no loose connections which may result In 
high resistance Joints, and that conductors and system components are securely fastened to 
their mounting surfaces and are protected against accidental mecharral displacement

MRW-PCRT PMSUtCa f»IL WOfOO)
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ITEM 29 MECHANICAL GENERAL REQIAREMENT

GENERAL

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

WORK DESCRIPTION

The work shall indude the ftjmishmg of equipment, materials, tools, scaffoldings, transportation, 
labor, supervision, and other services required to inst^, complete, teat ar>d make operation^ the 
whole system as described on the Drawings and the Technical Specifications.

Specifically the wchIc shaft involve the following:

a. To supply, haul, inst^. wire and make operational the spbt type paidc^ed/caling cassette 
type air cor>dttioning units induding exhaust fans for toilets and kitchen areas as shown 
on the Drawings.

b. To supply and install the refrigerant piping system and cor>densate drain lines Induding 
necessary cnsulatkHi and hangers.

c. To supply and install foe electrical wirir>g connections from the supply outlet provided by 
the Electrical Contractor which is located dose to the point of installation. This sh^ 
indude power and control wirings and interfocks with foe thermostat corrtrof.

SUBMITTALS

Submit shop drawings, manufacturer's data and certificates for equipment, materials, and finish, 
and pertinent details for each system where specified in each individual section, and obtan 
approvd before procurement, fabrication, or delivery of foe items to the job site. Partial submittals 
are not acceptable artd will be returned without review. Submittals shall indude the manufacturer’s 
name, trade name, catdogue model, or number, nameplate data. size, layout dimensions, capacity, 
prefect specification and paragraph reference, applicate industry, and technical society publication 
references, years of satisfactory service, and other infomiatiort necessary to establish contract 
compliance of each Item foe Contractor proposes to fumtsh. Photographs of existing mstallations 
and data submitted in ieu catalogue data are not acceptable and will be returned without 
approvd. Submittals shall be a minimum of 5 print copies. Submittals of foe contractor shafl be 
reviewed and returned within a minimum of 21 days, each stamped with appropriate action.

1. Shop Drawings

Drawings sh^ be a mirrimum of 350mm x 500mm in size, with a minimum scale of 1:100 
except as specified otherwise. Drawings shall indude floor plans, sectiond views, wiring 
diagrams, and installation details of equipHneni; and equipment spaces identi^rng and 
indicating proposed location, layout and arrangement of items of equipmenL corttrol panels, 
accessories, piping, ductwork, and other items that must be shown to assure a coordinated 
installation. Wiring diagrams shafl identify dreuft terminals, and indicate foe internal wiring 
for each item equipment and foe mterconr>ection between each item of equipment. 
Drawings shafl indicate adequate clearance for operation, maintenance, and replacement of 
operating equipment devices. If equpment is disapproved, drasungs shd be revised to 
show acceptable equipment and be resubmitted.

PMtf
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2. Manufacturer’s Data

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

3. Standard Complisnce

When materi^s or equipment must conform to the standards of organizations such as the 
American National Standards Institute (ANSI), American Society for Te^rtg and Materials 
(ASTM), National Electrical Manufacturers Association (NEMA), American Soci^ of 
Mechanical Eng»ne« (ASME), Air Movement and Control Association. Inc. (AMCA) 
American Refrigeration Institute (ARI), and Undefwr?lers, Laboratories (UL), proof of such 
conformance shall be submitted to the Engir>eers for approval. If an organeation uses a 
label or listing to indicate compliance with a particular standard, the label or listing wilt be 
acceptable ewdence, unless otherwise specified in the individual secdons. In lieu of the label 
or listing, the Contractor shall submit a ceftrficale from an independent testing organization 
which is competent to perform acceptable testing and is approved by the Owner or his 
authorized representative. The certificate Shan state that ttie item has been tested in 
accordance with the specified organization’s test methods and that toe item conforms to the 
specified organization's standard. For materi^s and equipmerH whose compliance with 
organizational standards or specifications is not regulated an organization using its own 
listing or label as proof of compliance, a certificate of compliance from the manufacturer 
^11 be submitted Ibf approval. The certificate shell iderrti^ toe manufacturer, the product, 
and toe referenced standard and shall simply state that the manufacturer certifies th^ the 
produd co^rms to an requirements of toe prqect specification and of the refererwe 
standards Nsted. The edition or the revised version of su^ codes and standards current at 
toe date twenty eight (28) days prior to date of bid subrrsssion 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 Pees

a. The woric under tois contract shall conform to the latest requirements of:

1) Philippine National Buitdfng Code

2) RegulatH^s of toe Local Munidpairty

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

c. AB 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 arto approval from the appropriate government authorities.

OPERATION AND MAINTENANCE MANUAL

Furnish an operation and mantenance manual for each item of equipment Furnish three (3) copies 
of the manud bound in hardback binders or an approved equivalent Furnish one compieto manud 
prior to the time that the equipment are performed and furnish the remaining manuals before the 
contract ts completed. Inscribe the following identification on the cover toe words OPERATION 
AND MAINTENANCE MANUAL, the name and location of equipment or the buBding, the name of 
the Contractor, and toe contract number. The manual shall indude the names, addresses, arM the 
telephone numbers of each subcontractor installing toe equ^ment, and of the local representatives

HRRP-POm FMSJT^ (CML MClta) 
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for each item of equipment. The manual shaR have a table of contents and be assembled to 
confonn to the table of contents with the tab sheets placed before rnstnictions covering the subject. 
The in^ructions Shan be legible and easily read, with large sheets of drawings folded in. The 
manual shall include: wiring arxJ control diagrams with data to explain detailed operation and corrtroi 
of each item of equipment; a control sequence describing start-up, operation and shutdown; 
description of the function of each prind^l Item of equipment the procedure for starting; the 
procedure for operating; shutdown instructions; instaRation jnstnictioos; maintenance instructions; 
lubrication schedule including type, grade, temperature range, and frequency, safety precautions, 
diagrams, and illustrations; test procedures; performance data; and parts 1st. The parts Nst for 
equipment sh^ indicate the sources of supply, recommended ^lare parts, and the service 
organizations which is reasonably convenient to the project site. The manual sh^ be complete in all 
respect for equipment, controls, accesscxfes, and associated appurtenances provided.

POSTED OPERATING INS'muCnONS

Furnish approved operating instrudions for each system and prmdpal rtem of equipment for the use 
of the operation and maintenance personnel. The operating instructions shaR indude wiring 
diagrams, control diagrams, and corrtroi sequence for each prindpal item of equipment. Operating 
indructions shaB be printed or engraved and shaK be framed under glass or in an approved 
laminated plastic and posted where directed by the Owner. Operating instructions shall be attached 
to or posted adjacent to each prindpal item of equipment and indude dinectkm for start up, proper 
adjustment, CH^*erating. lubrication, shut down, safety precautions, procedure in the event of 
equipment foilure, and other areas as recommended by the manufacturer of each item of equipment. 
Operating instructiorts exposed to the weather shall be made of weatherproof materials or sh^ be 
suitably enclosed to be weather protected. Operating instructions shall not fade when exposed to 
sunlight and shaR be secured to prevent easy removal or pe^ng.

SAFETY

1. Rotating Equipment Safety

Couplings, motor shafts, gears and other exposed rotating or rapidly moving parts shall be folly 
guarded. The guards sh^ be cast iron or expanded metal. Guard parts shall be rigid and suitably 
secured and shai be readily removable without disassembling the guarded unit.

INSTRUCTION TO OWNER'S PERSONNEL

When specified in other sections, the Contractor sh^ furnish the services of competent instructors 
who will give full instruction to the designated personnel in the adjustment operation, and 
maintenance, including pertinent safety requirements of the equipment or system specified. Each 
instructor shsd be ttioroughly familiar with all the parts of the installation and shaH be trained in 
operating theory as well as practical operation and maintenance work. Instruction shall be given 
during the fir^ regular work week after the equipment or system has been accepted and turned over 
to the Owner for regular operation. The number of man-days (8 hours) of instruction fomished shall 
be as ^jedfied in other sections, Wh©i more ttian 4 man-days of instruction are specified, 
approximately half of the time shaR be used for dassroom irtstruction. All i^her time shall be used 
for instruction with the equipmertt or system. When significant changes or modificalions in the 
equipment or system are made under the terms of contract, additional instruction shall be provided 
to acquaint the operating personnel with the char>ges or modificdtions.

DELIVERY AND STORAGE

Equipment and materials shall be handled, stored, and protected to prevent damage before, during, 
artd after installation. In accordance with the manufacturer’s recommendations and as approved. 
Damaged or defective items shaH be t^>laced without cost to the Owner.

mV-PDfTT FACJUTCS <CW
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STANDARD PRODUCTS/SERVICE AVAILABILITY

1. Materials and Equipment

Materials and equlpn>ent sriai be standard products of manufecturer reqularfy engaged in the 
manufacture of such products, which are of a similar material, design and workmanship. The 
standard products shall have been in satisfactwy commercial or Industrial use for seven years 
prior to bid opening. The seven year use shaft include applications of equipment and materials 
under similar circumstances and of similar size as specified for the Project. The equip^nent shaH 
be soled exclusively by a single, stable distributor with after sales capabfilty.

2. Experience Required

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

3. Alternative Service Record

Products having less than a five-year field service 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 orgaoizattons. The Contractor shtf 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 to the equipment installatiwi and able to render satisfactory service to the equipment 
on a regular and emergency basis during the warranty period of the contrect.

5. Manufacturer’s Nameplate
Each Item of equipment shall have a nameplate bearing the marufactureris name, address, 
model number, and serial number affixed In a cwispicuous place; the nameplate of the 
distributing agent will not be acceptable.

SAFETY REQUIREMENTS

Belts, pulleys, chains, gears, coupfings. projecting set screws, keys, and odier rotating parts located 
so toat any person can come in cdose proximity thereto sh^l be fully enclosed or property guarded 
in accordance wrth OSHA 29 CFR 1910.219. High temperature equipment and piping so located as 
to endanger personnel or create a fire hazard shall be property guarded or covered with insulafion 
of a type as specified herein. Items such as catwalks, ladders, and guardrails sh^ be provided 
where required for safe operation and mantenance of the equpment.

MANUFACTURER’S RECOMMENDATIONS

Where instalfation procedures or any part are required to be in accordance wfth the manufacturer's 
recommendations of the material being installed, printed copies of these recommendations shall be 
furnished to the Owners and Engineers prior to installation. Installation of the item will not be 
affowed to proceed until the recommendations are received. F^ure to furnish these 
recommendations can be cause for rejection of the materia.

MW-fOTT FACXTTES <CM. WCM93) 
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ELECTRICAL REQUIREMENTS

Bectfical components of mechanical equipment and systems such as motors, starters, and controls 
shall be provided urni^this Division and shall be as specitled herein and as necessary for complete 
and 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 spedfied for driving air conditioning and 
ventilating equpment shall be furnished and erected under this section. All motors shafl 
be of proper power and speed to suit the specitied makes of equipment tf criher makes 
of equipment are accept^ in any case, the proper adjustm^ of motor sp&ed and 
power including affected changes in electrical system drcuit breakers and wiring must 
be included without addition^ cost to the Owner. Technical data shall be submitted for 
approval before the equipment Is purchased.

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

3. Generally, alt motors shal be constant speed, squirreLcage type motors and er>ergy 
efficient except as otherwise isted on plans. Single phase motors sh^ be capadtor 
start Induction-run or split phase type as approved for the s^vioe.

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

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

6. All motors be furnished with type "B" insulation and tropical fungus proofing 
accordkig to NEMA standards.

CHANGES IN WORK DUE TO APPROVAL OF ALTERNATE MATERIALS

Assure 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 materi^s proposed by the Contractor other 
than those specified.

GUARANTEE

Furnish the Owner a written guarantee covering the satisfactory operation of the mechanical 
inst^ation 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 ^mished and installed 
without any cost to the Owner. Irtdude with this guarantee certificate of every material suppfier 
engaged by this trade of the project.

AS-BUILT DRAWINGS

1. The Contractor shaHt during the progress of work, ke^ record of all deviations of the 
actual installatim from that shown on the Contract Drawings.

2. Upon completion of work, the Contractor shall submit two (2) copies of the as-buift 
drawings, signed by the Contractor's Registered Professional Mechanical Engineer and 
Owner Project inspector, indicating the work as actuary and finafly instaled, including 
new infofmkion not originally shown in Contract Drawings.

mv-fCRT pm:«utes (CM.
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3. Approval of as-buitt drawings by the Engineer shaH be a requirement for final 
acceptance of the completed works and of final payment.

QUALITY ASSURANCE

1. Surveys and Measurements:

a. The Contractor shad base measurements, both horizontal and vertical, from
established benchmarks. All work shaK agree with these established lines and levels. 
Verify afi measurements at site and check the correctness of same as related to the 
work.

b. Should the Contractor discover any discrepancy between actual measurements and
those indicated, which prevents following good practice or intent of the drawngs and 
specifications, he ^rall notify the Owner's representative and shall not proceed with 
his work until he has recehred instructions from the Tyner's representative upon 
referring the matter to the Engineer.

2. Drawings and Minor Modification:

a. Drawings are diagrammatic and indicate the genera arrangement of the system and 
work included In the contract. Drawings are not to be scaled. The drawing and details 
shaB be examined for exact location of fixtures and equipment by verifying actual site 
concStions.

b. The Contractor Shan follow dravwngs In laying out work and check drawing of other 
trades to verify spaces in which work will be installed. Mantan maximum headroom 
and space conditions at all points. Where headroom or ^ace conditions appear 
inadequate, Owner's representative sh^ be notified before proceeding with installation, 
if directed by die Owner's representative, the Contractor sh^l. without extra charge, 
make reasonable modifications and the layout as needed to prevent conflict with work 
of ether trades or for proper execution of the work.

c. Materials and Workmanship

All materials and apparatus required for the work, except as specified otherwise, shall 
be new of first class quality, and be furnished, delivered, erected, omnected and 
finished in every detafi, and ^afi be so selected and arranged as to fit properly into the 
building spaces. Where no specific kind or qu^ity of materials is given, first class 
standard articled shsM be furnished.
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ITEM 30 PUBLIC ADDRESS SYSTEM

GENERAL

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

REFERENCES

The puUcations Bsted below form a part of this specification to the extent referenced. The 
publications are referred to writhin 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 Corrtract execution, any changes in such codes and standards Shan 
be applied after approval by the Owner. 1. Electronic Industries Alliance (ElA) ElA ANS1/EIA-310-D 
(1992) Racks, Panels, arxl Associated Equipment

2. Institute of Electrical ar>d EJedronics Engineers (IEEE)
IEEE C62.41 (1991; R 1995) Recommended Practice for Surge Voltages in Low-Voltage AC 
Power Circuits

3. National Fire Protection Association (NFPA)

NFPA 70 (2007) Nalkwal Electrical Code 
NFPA 72 (2002) National Fire Alarm Code

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

SUBMITTALS

The following shaH 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 materid and equipment spedfied.

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 
wfth the requiren^nts specified. The procedure shdl also explain methods for simulating the 
necessary corKlItions of operation to demonstrate system perform»ice.

•HR of MbM OMmSMlM «k IteVM C«. IMO « sw
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b. Acceptance Tests

Test reports in booklet form showing alt field tests performed to adjust each component and 
to prove compliance with the specified performsr>ce criteha. upon completion and testirtg of 
the Installed system. The reports shall fndude the manufacturer, model number, and serial 
number of test equipment used in each test. Each report shdl indicate the find position of 
controls and oper^ng mode of the system.

4. Certificates

a. Components

Copies of current approvals or iistings issued by UL, or other nationally recognized testing 
laboratory for all components.

5. Operation and Maintenance Data

a. PuiiAc Address System

SYSTEM DESCRIPTION

The ^Kiblic address system shaft consist of an audio distribution networ1( to include ampiffiers. 
mixers, microphones, speakers, cabfing. and ancillary components required to meet the reqisred 
system configuration and operation.

1. Multi-Channel System with Paging

The sydem shaft include microphones, microphone outlet receptacles, microphone inputs with 
preamplifiefs. mputs for film sound, compact disc, magnetic tape, telephone, arKf program sources, 
single aH 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 afl 
channels of the radio system output, when the paging function is activated.

2. Single-Chanrtel System

The system ^aS control aivj amptify an audio program for distribution wKhin the areas indicated. 
Components c4 the system shall indude a mixer-f^eamplifier. mixer-ampiffier 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 sh^ provide even sound distribution throughout the designated area, plus or minus 3 
dB for the 1/1 octave band centered at 4000 Hz. The sy^em ^aO provide uniform frequency 
re^nse throughout the designated area, plus or minus 3 dB as measured with 1/3-odave bands 
of pink noise at locations across the designated area selected by the Engineer. The system be 
capable of delivering 75 dB average program level with additional 10 dB peaking margin sound 
pressure level (SPL) in the area at an acoustic distortion level below 5 percent totd harmonic 
distortion (THD). Unless otherwise specified the sound pressure reference level is 20 micro Pascal 
(0.00002 Newton per square mete^.

4. Detai DravMngs

The Contractor shall submit det^ drawings consisting of a complete list of equipment and material, 
including manufacturer's descriptive and technics literature, performance charts and curves.

tmf^-POfrr FKMJTES (CML WQAKd) 
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catalogue ojts. and Installation instructions. Note that the contract drawirrgs show layouts based on 
typical speakers. The Contractor shal check the layout based on the actual speakers to be Installed 
and make necessary revisions In the detail drawings. Detail drawings shal also corrtaln complete 
point to point wiring, schematic diagrams and other details required to demonstrate that the system 
has been coordinated and will property function as a unit Drawings shd show proposed layout of 
equipment and appurtenances, and equipment relationship to other parts of the work Induding 
dearances for mairHenance 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 det^ drawings and not later than 2 months prior to the date of 
b^^effdal occupancy. The data shall indude a complete Nst of parts and suf^lies, with current unit 
prices and source of supply.

DELIVERY AND STORAGE

Equipment placed in storage until installation shall be ^ored with protection from the weather, 
humidity and temperature variations, dirt and dust, and other contaminants.

V^IFICATION OF DIMENSIONS

The Contractor shal become familiar with (be details of the work and worWng corfoitions, shaB verify 
dimensions in the field, and shafl advise the Engineers of any discrepandes b^re peiformirtg the 
work.

MATERIAL REQUIREMENTS

STANDARD PRODUCTS

Material and equipment to be provided shall be the stmtard products of a manufacturer regularly 
engaged in the manufacture of such products, and shall essentially duplicate material and 
equipment that have been in satisfactory use at least 2 years. All components used in the system 
shall be commerdal designs that cornply with foe requirements specified. EquIpmM shd be 
supported by a service organization that Is within miles of the site.

1. Identical Items

Items of the same dassrfication shall be kfentical. This requirement Indudes equipment, modules. 
assembKes, parts, and components.

2. Nameplates

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

MIXER-PREAMPLIFIE R (Optior)^

Mixer-preampfifter shall as a minimum conform to foe fbllowing spedficatlons:

Rated Output: 18 dB

Frequency Response: Plus or Minus 1 dB, 20 - 20.000 Hz

Distortion: 
Signal to noise:

Less than 0.5 percent, 20 - 20.000 Hz 
Microphone-60 dB

IfW ^■ORT fACUTES (OVI. ¥KM«S)
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Auxiltaiy:

Inputs:

Input Sensitivity:

Input Channel Isolation: 

Tone Controls:

Power Reqisrement: 

POWER AMPLIFIERS

70 dB

5>lndependent balanced lowHmpedancetransfomieMsolated

Microphone > 0.003 volts 
Auxiliary 0.12S votts 
Magnetic Cartridge - 0.0005 volts

80 dB minimum

Plus or Minus 10 dB range at 50 and 15.000 Hz 

220-240 Vac 60 Hz

The power ampirfier shall be provide with a nameplate Indicating power rating to satisfy design, 
coverage, $PL requirements and reserve capacity requirements. Listed for Protective Signal 
Ser^ce arnj supervised in accordance with NFPA 72.
Power amplifiers as a minimum conform to the following spedfioatjons:

Rated power output 

Frequency Response; 

Distortion:

Input Impedance: 

Output Impedance: 

Output ^Altage:

Power Requirement:

60,125, 250 watts RMS 

Plus or Minus 3 dB. 20-20.000 Hz 

Less than 2 percent at RPO. 600-13,000 Hz 

50 k ohm unbalanced 

Balanced 4 and 6 ohms 

25 and 70.7 volts 

220-240 Vac 60 Hz 

MIXER AMPLIFIER (Optional)

Mixer amplifier sh^ as a minimum conform to the fdlowing specifications: 

Rated Power Output (RPO): 35,60.125 watts RMS 

Frequency Response; Plus or Minus 3 dB, 20-20.000 hlz

Less than 1% at RPO. 60 • 13,000 HzDistortion:

Inputs:

Output impedance: 

Output Voltage; 

Power Requirement:

2 microphones (high impedance or lowHmpedance unbalanced 
2 Aux. (high-imped^ice)

Balanced 4 and 8 ohms

25 and 70.7 votts

220-240 Vac 60 Hz

HWMOUTCfr (CaVL IWCIVCS)
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MICROPHONE INPUT MODULES

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

Rated Outputs:

Frequent Response: 

Distortion:

Inputs:

input Sensitivity:

Input Channel Isolation: 

MICROPHONES

0.25 volts into 10.000 ohms 
1.0 volts Into 10,000 ohms

Plus or Minus 2 dBf 20 • 20,000 Hz

Less than 0.5 percent 20 - 20,000 Hz

4 transformer - coupled batartced 150 ohm

0.003 volts

70 dB minimum

1. Desk Microphone

Microphones shall as a minimum conform to the fdlowing specifications:

Element:

Padem:

Frequency Response:

Impedance:
Front to back Ratio: 
Selector switches:

2. Gooseneck Microphorw

Dynamic

Cardiokl (Unidrrectional)

50-12,000 Hz

Low impedance microphone (1SCM00 ohms)
20 dB
Selector switches for zone shall be integral microphone or Separate 
console adjacent to microphone

Gooserteck microphone shaR meet the minimum requirements of the desk nticrophone. 
Microphone shall have push to talk button. Gooseneck tube length shall be {305] [406] mm.

3. Microphone Jack

Eadi outlet for microphones shall consist of a standard outlet box, flush-mounted, and fitted with 
a three-pole, polarized, Jockmg-type, female microphone jack and a corrosion resistant-steel 
device plate.

LOUDSPEAKERS

I.Cone Speaker

The cone spe^er shall as a minimum confwm to the following spedfications:

AF^ication: Wall baffle. Ceiling

Frequency range: 60 to 12.000 Hz

WW fAOUTES <CWI. 
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Power Rating: Nocmai “ 7 watts 
Peak-10 watts

Voice Col Impedance: 8 ohms

Line Matching 
Transformer Type:

Capacity:

Magnet:

Primary Taps:

Primary Impedance:

25/ 70.7 volt line 

4 watts

10 ounces or greater

0.5.1.2 and 4 watts

25 voHs -1250.625. and 312 ohms 
70.7 volts - 10k. 5K and 2.5k ohms

30-20.000 Hz 

Less than 1 dB

Frequency Response:

Insertion Loss:

2. Horn Speaker

The horn speaker shall as a minimum confonn to the following specifications:

Application: 
Frequency Response:

Power Taps:

Impedance:

Power Rating:

Indoor. Outdoor, and Weatherproof 
400-14.000 Hz

70 volt fine - .9, 1.8. 3.8,7.5. and 15 watts

5000,2500. 1300.670. 330, 90. & 45 ohms

Normal - 7 watts 
Peak - IS watts

Dispersion: 110 degrees

3. Dual Horn Speyer (Optiona])

The dual horn speaker sh^ me^ the rranimum requirements of horn speaker except the 
dispersion shall be 100 degrees.

4. High Output Speaker Enclosures (Optional)

High Output speaker endosures shall be of the tuned-port design for precise balandng and 
tuning of the speaker. The enclosures shaK be construded throughout of 19.1 mm high density 
board, with screwed and glued joints, durably braced, and padded with fibreglass where 
acoustically required. Speaker enclosures 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. Wal Baffle Speaker Enclosures (Option^)

The wall baffle speaker shall be of partide board construction covered wfth walnut laminate and 
complete with black doth grille. Baffie shall feature 9,5 degree slope to provide directional sound
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dispersion offset in the direction of radiation. W^l bafRe enclosure shall come equipped with a 
wall mounting bracket designed to assure a rigid mounting to any flat surfaces.

6. Ceiling Speaker Enclosures

Ceiling speaker enclosure shall be constructed of heavy gauge cold steel with interior 
undencoating and 38 mm ihkk high density fibreglass 24 kg per cubic meter. The unit be 
round, square and designed for recessed, surface installations which will be accomplished via 
standard screw torsion spring flar>ge nx»unting. Recessed models shall have a rust-preventive, 
textured black coating and the surface mount unit finished in textured white. Enclosure shall 
include four triple compound conduit knockouts.

SPEAKER SWITCHING PANEL

1. Selector Switches

Zone control sh^l be provided for the paging function. The speaker switching panel shall contairt 
at least double-pole, 4, 3 position button selector switches and shall be rack-mounted, desk 
mounted, selector switches built in microphone to active priority relays. Selector switches 
labelling shall be provided to identify the zones.

2. System Power supply

Power supply sh^ be provided for priority relays and controls, rack mounted and sized for a 
capacity equal to 200 percent of the as-buitt control system, and sh^ operate at 24 Vdc. Input 
and output sh^ be prelected to permit Class 2 wiring in accordance with NFPA 70.

AWFM EQUIPMENT (Optional)

1. AM/FM Tuner

AM/FM tuner shall be rack-mounted ar>d shall as a minimum conform to the following 
diaiacteristjcs:

Tuning Range: 

Selectivity;

AM-540 to 1605 kHz 
FM-88 to 108 MHz

60 dB on FM 
40 dB on AM

Sensitivity: FM -1.5 microvolts 
AM - 2.0 micro volts

Capture Ratio: 

Readout/selection: 

Other features: 

Power Requirement: 

2. AM/FM Antenna

1.0 dB 

Digits

Phased Lock Loop (PLL) 

220-240 Vac, 60Hz

The AM/FM antenna sh^l be roof-mounted, either combined or suitable for both AM and FM 
reception or separate AM and FM antennas and shall cover al frequency bands specified for 
radio tuners. The antenna system shall be coordinated with the TV system and other systems

P«t cf o*M^a«aH Q. umm c<y, M sw
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with antenna cofnmunication. The system shall be furnished complete with a transformer, 
insulators, crossover insulator, cable of proper length, Nghtnrng amesters, coupling transformer 
and divider networ1( at the radio tuners,

COMPACT DISC/DVD PLAYER

Player shaB have three beam laser pickup, dual Digital-to-Analog converters, random access 
and random mode programmable playback player shall have capabtirty to play a minimum of 5. 
6 discs automatically. Player shall as a minimum conform to the following:

Frequency:

Sign^to-f4ot8e: 
Dynamic Range:

Total Hannonic 
Distortion:

10 • 20,000 Hz Plus or Minus 1 dB

Minimum of 100 dB 
Minimum of 96 dB

Channel Separation: 

Quantization: 

Conversion Rate: 

Disc See:

Power Requirement:

Maximum of 0.005% at 1 KHZ 

Minimum 100 dB at 1 KHZ 

Minimum of 16 Bits Linear per channel 

Minimum 8 x Oversampling 

5 inch

220-240 Vac, 60Hz 

CASSETTE TAPE EQUIPMENT (Optional)

The [dual] cassette tape play deck shall as a minimum conform to the following medications:

Frequency Response: Plus or minus 3 dB, 20 - 20,000 Hz

Wow and Flutter Less than 0.09 percent WRMS

Signal-to-Noise: 74 dB

Noise Reduction system: Dolby p] [C] [S] [HX PRO]

Play Head: Hard Pamndloy

Operation: Automatic ReN^rse

Power Requrement: 220-240 Vac. 60 Hz

PRIORITY RELAYS AND CONTROLS

Pfiortty relays and controls required to accompGsh operations specified shall be provided. Relays 
shall be completely enclosed with a plastic dust cover for maximum protection against foreign 
matter, and shall be plug-in type. Relays sh^ be provided with a diode wired across the relay col 
for transient suppression and shall be Installed utilizing factory prewired, rack mounted receptade 
strips. Coil shal be maximum 24 volts dc.

unv-porr FMStUTCS (CAUL MRKSt 
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SWITCHES AND COhn*ROLS

1. Radio System Control Switch

The loudspe^r in each room, or group of speakers in a room, shal be provided with a flush 
program channel selector rotating-swttch knob. The switch ^aB be mounted at location and 
height above the floor and In accordance with Section 7.5 INTERIOR WIRING SYSTEM. A 
volume contml shaft be installed with a switch at each station and shd 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 turned down or off. the paging signal shall ovemde axitrols exc^Jl speakers 
designated for music only. Each device ^ate shatt be satin finished, corrosion-resisting steel 
permanently marked to Indicate the chmn^ selected.

2. RerrxMe Loudspeaker ON/OFF Switches

Remote switches shall be key-operated, toggle switch 2-pole, wall mounted, single gang type 
wfth engraved switch plates finished to match the approved finish of electrical wall switches. Low- 
voltage priority override relays sh^l be provided as part of the switdies with all wiring to the 
racks to allow ovemde of the ON/OFF switches for priority announcements.

3. Remote Loudspeaker Volume Controls

Remote volume controls shaS be an auto transformer type with detected 3 dB steps and an OFF 
position. The conlrds shaft be wan mounted in single gang outlet boxes and furnished with 
engraved switching plates finished to match approved finish of electrical wall switches. Insertion 
loss of the controls shaft not exceed 0.6 dB and the power-handling capacities of tiie control shall 
be 10, 35, 75 watts. Low voltage priority override relays sh^ be furnished as part of these 
controls with all wiring to the racks to allow override of the volume controls for priority 
anrwun cements.

EQUIPMENT RACKS

Equipment shall be mounted on 482.6 mm racks in accordance with ElA ANSI/E1A-310O and 
located as shown on drawir>g8. Ventilated rear panels, solid side panels, and solid top panels sh^ 
be provided. Equipment racks shall be provided with lockable front panels that limit access to 
equipment. The lockable front shall not cover Items that require operator access such as AM/FM 
tuner, CD/DVD player, or tape player. Rack coofing shall be through [perforations or louvers In front 
panels to ensure adequate ventilation of equipment] pop rack mounted fan. The racks and panels 
shaft be factory finished with uniform baked enamel over rust inhibiting primer.

CABLES

1. Speaker Cable

Cables shall be of the gauge requred depending upon the cable run length. In no case shall 
cable be used which is smaller than 18 AWG. Insulation on tiie conductors shall be polyMnyf 
chloride (^C) or an equivalent synthetic thermoplastic not less than 0.2 mm. Cables shall be 
jacketed with PVC, Fluor polymer compound- The jacket thickf>ess shafl be 0,5 mm minimum.

2. Microphone Cable

Cable conductor shafl be stranded copper 20 AWG. Insiriation on the conductors be 
prenyl chloride (PVC) or an equivalent synthetic thennoplastic not less than 0.2 mm. Cable 
shall be shielded 100% of aluminum polyester foil with a bare 22 gauge stranded soft copper 
drain conductor Cables shafl be jacketed with PVC, Fluor polymer compound. The Jacket 
thickness shall be 0.5 mm minimum.

IfW PAOLfTES
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3. Antenna Cable

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

TERMINALS

Terminals shall be sokJerfess. tool-crimped pressure or type.

SURGE PROTECTION

1. Power Une Surge Protection

Major components of the system such as power amplifiers, mixer preamplifiers, and tuners, shafl 
have a device, whether internal or external, which provides protection against voltage spikes and 
current surges origirtating from commercial power sources per IEEE C62.41 B3 combination 
waveform and NFPA 70. Fuses shaH r>ot be us^ for surge protection. The surge protector shafl 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 isted 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 current, and shorted output lines. Communication cables/conductors 
shall have surge protection inst^ed at each point where It exits or enters a building.

TELEPHONE INTERFACE MODULE (OptlonaO

Telephone Interface Module shall provide one way all call paging access from telephone to PA 
system. Paging sh^l be accomplished by the building telephone system instruments interconnected 
to the PA system via an interfa^ module to allow telephone dial up access to the paging amplifier. 
Interface module shall produce an alert tone In the associated speakers on actrvatton. Telephone 
Interface module shafl as a minimum conform to the following specifications:

Impedance:

Frequency resporrse:

70V Input Impedance: 

Output level:

Input Power Requirement: 

Access requirement

EXECUTION

INSTALLATION

600 ohms 

100Hz to 10Khz 

200K ohms 

400mV rms

12-24Vdc (from power supply)

Electronic (analog) or IA2 line key (line card required) PABX loop or 
ground-start trunk port, or defeated single-line phone.

Equipment shall be installed as indicated and specified, and In accordance with the manufacturer's 
recommendations except where otherwise indicated. Equipmerri mounted out of doors or subject to 
Inclement conditions shall be weatherproofed. The antenna shall be supported at least 1.5 m dear 
above the roof by means of self supporfed or guyed mast.

riwMi ri) 1iw iM^ir
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1. Equipment Racks

Racks shal be mounted side by side and bolted together. Items of ^e same function shall be 
grouped together, either velicafiy or side by side. Controls shall be symmetrically arranged at a 
height as shown. CD/DVD. Cassette & Tuner shall be at a height abo^ the floor as shown.

Audio input and interconnections shafl be made with approved shielded cable and plug 
connectors; output connections may be screw terminal type. All cormections to power supples 
^all utilize standard male plug and female receptade connectors with the female receptade 
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 dishirbing other items or connections. Empty space m 
equipment racks sha8 be covered by blank panels so that the entire front of the rack is occupied 
by panels.

2. Wiring

Wiring shall be in^lled In rigid steel conduit, Intermediate metal conduit, cable trays, or eiecbic 
metallic tubing as specified rn Section 7.5 INTERIOR WIRING SYSTEM. Wiring for microphone, 
grounding, line level, speaker and power cables shall be isolated from each other by physical 
Isolation and metallic shielding. Shielding shaH be terminated at only one end.

GROUNDING

AS grounding practices shaS comply with NFPA 70. The antenna mast shall be separately 
grounded. Equipment shaS be grounded to the serving panel board grourKl bus through a green 
grounding conductor. Metallic conduits serving the equipment shall be Isc^ated on the equipment 
end with an Insulating bushing to prevent noise from b^ng transferred to the circuit. Equipm^ 
racks shall be grounded to the panel board ground bus utilizing a #8 conductor. Grounding 
conductor shaS be terminated to the rack using connector suitable for that purpose.

ACCEPTANCE TESTS

Aft^ Instalfation has been completed, the Contractor shal conduct acceptance tests, utilizing 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 specified. The acceptance tests shall Include originating and recelvlr>g messages at 
specified stations, at proper wkjme levels, without cross talk or noise from other inks 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 mstaHation during nonnal 
working hours for a total of hours and shall start after the system is functionally complete but prior to 
final acceptance tests. The field instructions shall cover ai of the items contained in the approved 
opiating 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 training course.
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ITEM 31 UNITARY AIR-CONOmONING SYSTEMS

GENERAL

“Mechanical General Requirements' appnes to this section with actditions acKl modification spedfied 
herein.

GENERAL REQUIREMENTS

1. Unitary Air-Conditioning System

Air condHiorung units in retaH stores shad be supplied and installed by the tenant Capacity of 
equipment shall not be less than that indicated. In the NFPA startdards and SMACNA manuals 
referred herein, the advisory provisions shall be considered to be mandatory, as though the word 
"shall" had been substituted for "shoukT wherever it appears. Reference to the "authority having 
jurisdiction" shall be interpreted to mean the Engineer.

2. Refrigerant Piping, Fittings and Accessories

Refrigerant piping assembly as used in this section indudes pipes, flanges, bolting, gaskds, 
valves, relief dewces, fittings, and the pressure containing parts of other piping components, it 
also indudes hangers and supports and other equipment Kerns necessary to prevent 
overstressing the pressure containing parts.

a. Piping

ANS115 and ANSI B31.5. Compatible with fluids for which they are being used and capable 
of vMthstanding the pressures and temperatures of the service that they are handling.

b. Tubir>g

Re^gerant piping shdl be seamless copper tubing, hard drawn, type K, ASTM B8S. Tubing 
used for refrigerant service shall be cleaned, sealed, capped or plugged prior to being 
shipped from the manufacturer's plant. Fittings for copper tuUng shall be wrought copper or 
bronze, brazing or sokJer joint type ANSI B16.18 or ANSI B16.22. Copper flared type tubing 
may be made only in annealed copper tubing ASTM B280 and in nominal sizes smaller than 
one- ir>ch only for connection to equipment and no larger than 1-3/8 inches diameter for 
other connections. Flanges shal be of bronze ANSI B16.24.

3. Corrosion Prevention

Unless specified otherwise, equipment fabricated from ferrous metals that do r>ot have a zir>c 
coating sh^l be treated for prevention of rust with a foctory coating or paint system that will 
withstand 125 hours in a salts-pray fog test except that equipment located outdoors shall be 
tested for 500 hours. The satt-spray fog test shall use a 20 percent sodium chloride solution. 
Immediately after completion of the test the coating shall show no signs of blistering, wrinking or 
cracking, no loss of adhesion, and the specimen shall show no signs of rust creep age beyond 
1/8 inch on eKher side foe scratch mark. The film thickness of the fadory ceding or paint 
system applied on the equipment shal be not less foan film thickness used on foe test specimen.

4. S^ety Standards

a. Design, Manufacture and Installation of Mechanical Refrigeration Eqdpment: ASHRAE 
Safety Code for Mechanical Refrigeration.

* JOTT FibCIUTCS WOBC3)
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b. Machinery Guards: Ful^ guard drive mechanisms, or other moving parts. Provide guards 
febricated of steel and expanded metal, rigidly mounted, and readily removed withoiri 
disassembly.

MATERIAL REQUIREMENTS

UNITARY AIR-CONDITIONING SYSTEMS - SPlfT TYPES

1. General

The air-condHioning systems shal be designed, constructed, and rating tested in accorddr>ce 
with ARI Standard 210 for unitary ar-conditioning equipment of capactties below 135.000 Btu's 
per hour and ARI Standard 300 for unitary equipment with capedties of 135,000 Btu's per hour 
and greater. Units shall be ARI cerWied. Units with capacities below 135.000 Btu's per hour shaS 
be listed in the ARI Directory of Certified Unitary Air-Conditicmers.

2. Performance Rating

Cooling capacity of unit shall meet the sensible heat requirements and total requirements 
Indicated. In selecting unit size, make true allowance for "sensible to total heat ratio* to satisfy 
required sensible coolirtg capadty. Submittals shall Indude catalogue selection data which 
accourrts for saisible to total heat ratio, mitering alr-coTKJitions 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 cod an adja^nt 
room using of the 4-way airflow outlets The fresh air irttake device and additional outlet grille can 
condition the air in an adjdning 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 
shal not exceed 1750 rpm. Provide compressors with automatic capadty reduction of ^ least 50 
percent for units over 10 tons. Compressors shall start unloaded. Provide each compressor with 
devices to protect the compressor from short-cyding when shut-down by safety controls. Provide 
a pum^<lown cyde of the non-recydlng start type for each compressor 20 tons and over. 
Provide compressors with vibration isolators. Compressor motor shall be suitable for electric 
power characteristics as indicated. Motor shall co^orm to NEMA NG-1. Motor starters sh^ 
conform to NEMA ICS. Motors shall be constant ^>eed. squirrel-cage induction, open type or 
hermeticaiiy sealed, low starting current, high-t^ue type, and shall be fomished with r^uced 
voltage or and magn^c across-the-line type motor starter with weather-resistant endosures

5. Coils

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

b. The air-cooled cortdenser co9 shdl be extended-surfoce fin-arKHube type with seantiess 
copper or aluminum construction. Aluminum aUoy conforming to ASTM B210, dloy 1100, 
shall be used for the tubes, and aluminum alloy conforming to chemical requirements of 
ASTM 6209, dloy 7072. shal be used for fins and sheets. Pins shall be soldered or 
mechanically borxled to tubes and installed in a metal casing. Coils shall be air tested 
under water for leakage. After testing, dry cdls for remde 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 filtef boxes with either hanged access doors or removable panels. Filter boxes shall have 
racks for filters arranged for angle pattern. Ftters shall be of type indicated and shall corrform to 
paragraph hereinafter entitted, "Fiitm”.

7. Mixing Boxes

Mixing boxes shaB be of physical size to match the basic unit and Include equal seed flanged 
openmgs, each sized to handle full air flow. Arrangement of openings shall be as indicated. 
Provide openings with dampers of opposed blade type. A8 damper shafts shall be connected 
together by one continuous linkage bW. Arrange dampers for manual operation so that when one 
starts to dose from Its opened position, the other starts to open from its dosed position.

8. Controls

a. Condenser Controls

Provide load pressure controt to insure cortoensing temperature for proper system 
operation at all ambient temperatures down to 40°F.

b. Condenser Start-up Control Provide condenser with a start-up control package which 
pemvts start-up compressor regardless of low ambient temperatures. Package shall 
temporarily bypass system low pressure-start to permit start-up whenever minimum 
amdent temperature is below design evaporator col suction temperature.

9. Refrigerant Circuits

Entire refrigerant drcult shall be dehydrated, purged, and charged with refrigerant and oil at 
toctory. Factory oil charge shall be the full amount required for operation. Factory chsrge for 
refrigerant shall be the full amount required for operation.

10. Corrosion Protection

Units ShaB be factory corrosion protected in accordance with paragraph errtitled. Corrosion 
Prevention.

COOLING COILS

1. ^rect-£xpansion Coils

Direct-expansion coils shall be fin-and-tube type constructed of seamless co^er or aluminum 
tubes arto copper or aluminum fins mechanically bonded or soldered or helically wound to tubes. 
Casing and tube support sheets shall be n^ Bghter than 16-gauge (0.0635-inch nominal 
thickness) galvanized steel, formed to provide structural strength. SucQon header shall be 
seamless copper tublr>g or seamless or resistance welded steel tube with copper conrtectjon. 
Supply header shall consist of a distributor to distribute the refrigerant Bquid through seamless 
copper tubing, equally to all the circuit In the coil. Tubes shaB be drculted to insure minimum 
pressure drop and maximum heal transfer. Circulatirtg shal permit refrigerant flew from liquid 
inlet to suction outlet without causing od staging or restricting refrigerant flow In coll. Rack coll 
shall be tested at the factory under water et not less than 300 psi air pressure and shall be 
suitable for 200 psi workii^g pressure. Each cod shall be completely dehydrated and sc^ed at the 
factory upon completion of pressure tests. CoH shdl be mounted for counter flow service.
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2. Fitters

Filer sh^l be of the sectnnaf or panel deanabte type and be capable of fiKering the entire air 
supply.

3. Manometers

Provide inclined-type manometerB for filter stations of 2.000 cfm capacity or larger induding 
filters furnished as integral parts of air hand&ng units and filters installed separately. Manometers 
shafl be of sufficient length to read at least one indi of water column, sh^ be graduated in 1/10 
inches, and equipped with spirit level. Equip each manometer wrth over-pressure safety traps to 
prevent loss of oil. and two three-way vent valves for dieddng zero setting.

CLEANING. PAINTING AND IDENTIFICATION

Cleaning, panting and identification of piping shall be as specified under. ‘Painting* of 
"Building Wortcs*.

IDENTIFICATION TAGS AND PLATES

Provide equipmertt, thermometers, vafves, and controllers with tags numbered and stamped 
for their use. Plates and tags shall be of brass or suitable non-fenous material, securely 
mounted or attached. Minimum letter and numeral size shal be 1/8 inch.

EXECUTION

INSTALLATION

Application and instaSation practices for urstary air-condKioning systems shafl conform to the
requirements of an acceptable indusby 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 controls. Installation of equipment not covered herein or in manufacturer's 
instructions shall be installed as recommended by manufacturer's representative. Provide proper 
foundations for mountirtg of equipmerrL accessories, appurtenances, pipng and controls 
induding. but not fimited to. supported vibration isolators, stands, guides, anchors, damps, and 
bradcets. Foundations for equipment shall conform to equipment manufadurer's 
recommendation, unless otherwise shown in the drawings. Set anchor boNs and deeves 
accurately using property condmded templates. Anchor bolts shati be of adequate ler>gth and 
provided wHh welde^n plates on the end embedded In the concrete. Level equipHnent 
bases, using jacks or steel wedges, and neatly grouted-in with a non-shrinking type of grouting 
mortar. Locate equipment so that working space is available for afl necessary servidng such as 
sh^ removal, disa$sembiir>g compressor <^inders and pistons, re^adng 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 chaging, lubrication, oil 
draining and working clearance under overhead lines. Provide electric tsdation between 
dlssimil^ metals for the purpose of minimiang galvanic corrosion.

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 operatiorval instructions.
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3. Electncal Work

Electric motor driven equifmierrt specified herein shall be provided complete with motors, rrx^ 
starters, and controte. EMrical equipment and wiring shsJI be in accorderwe with Section 7.1, 
"Electrical General Requirements" of division 7. Motor starters shaii be provided complete with 
property sized thermal overioad protection and other appurtenances necessary for the motor 
corrtroi wiring required for controls and devices but not indited.

4. ^plng

a. Piping Sleeves
Pipe sleeves shafl be as Galvanized Iron, Schedule 20.

b. Provide refrigerant driers, sight glass liquid indicators, moisture indicators, and strainers in
refrigerant piping for remote installations when not furnished by the manufacturer as part 
of the equipment

a Locate seiners dose to equipment they are to protect. Provide a strainer in the common 
refrigerart liquid supply to two or more thermal valves in parallel when each thermal 
valve has a built-in strainer. Install strainers with screen down and in direcboo of flow as 
indicated on strainers body.

d. Solenoid vdves shafl be installed in horizontal lines with stem 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 v^ve. Provide service valves upstream of the solenoid 
valve, upstream of the strainer, and downstream of the sclent valve. Remove the 
internal parts of the solenoid valve when brazing the valve.

5. Auxiliary Drain Par^s, Drain Conrtections, and Drain Lines

Provide atudliafy drain pans under all drain pans of the units located above finished ceilings or 
over mechanic^ or electrical equipment where condensate overflow over unit drairr p^ may 
cause damage to ceilings, piping, and equipmerri below. Provide drain lines for afl drain and 
auxiliary drain pans. Trap the drain from bottom par> of air-condiUoning units to insure complete 
p^ drainage. Drain lines shall be full size of c^^ening.

6. Air Filters

Provide access panels for sM concealed valves, controls, dampers, and other fittings requiring 
inspection and maintenance.

7. Inspection Plates and Test Holes

Inspection plates and lest holes where required in casings for air balance measuren^ents shall 
conform to SMACMA High Pressure Low Velocity Duct Construcbm Standards. Test holes shall 
be a factory-fabricated, air-tight, non-corrosive t^ hole with screw cap and gasket Extend cap 
forough insulation.

6, Flashing and Pitch Pockets

Provide flashing and pitch pockets for equipment support and roof penetrations and flashirtg 
where piping or ductwork passes through exterior wtf Is.
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FIELD TESTS AND INSPECTIONS 

1 Tests

Alt tests shaR be performed and materials and equipment required for test shall be furnished by 
the Contractor. Tests after Installation and prior to acceptance shaD be performed in the presence 
of a representative of the Owner and subject to his approve. Equifxnent and material certified as 
having been successfully tested by the manuMurer in accordance with referenced 
specftications aid standards will not require retesting before installation. Equipment and 
materials not tested sA tiie place of manufacturer will be tested before or after Installation, as 
applicable, where necessary to determine compfiance with referenced specifications and 
standards.

2. Leak Testing

Upon completion of installation of the ar-conditioning equipment, test all factories as well as field 
refrigerant piping with an electronic-type teak detector to acquire leak tight refrigerant systems. If 
leaks are detected at the time of installation or during the guarantee period, remove the entire 
refrigerant charge from the system, correct 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 pianp capable of pulling a vacuum of at least 1 mm lig absolute. Evacuate system in 
strict compliance with tiie tri^e evacuation and blotter method or in strict accordance with 
equipment manufacturer's printed instrxKtions. System leak testing, evacuation, dehydration, and 
charging wtfti refrigerant shall comply with the requirement contained in an accep^ble industry 
standard.

4. Start-Up and Operation Tests

The air-conditioning system and Its components shall be started and inlti^ly placed under 
opmtion and checked to see that it is functioning correctly. Ad|u^ safety and automatic control 
instruments as necessary to place them in proper operation and sequence. The operational test 
sha0 be not less than 8 hours.

5. Performance Tests

Upon completion of evacuation, charging, start-up, fin^ leak testing, and proper adjustment of 
controls, the system shall be performance tested to demonstrate that It complies with the 
performance and capadty requirements erf the spedtications and plans. Test the system for not 
less tiian 6 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 be the system 
performance.

6. Sound Tests, Air-conditioners, Unitary, Spit Type

Sound pressure level measurements shafi be conducted on units designated by the Owner. 
Calculate sound power levels by ASHRAE Systems Handbook and Product Directory. Submit 
test results ar>d calculations.

Pend
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ITEM 32 FIRE DETECTION AND ALARM SYSTEM

GENERAL

"Electrical General Requirements" applies to this section with addrtions and modifications ^teofied 
herein.

REFERENCES

The pubTications listed below form a part of this specification to ^e extent referenced. The 
publications are referred to in the text by the basic designation only. The edition or the revised 
vision oC 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 apprc^ by the Owr«r.

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

2. Nabon^ Fire Protection Association (NFPA)
NFPA 70 (2005) National Bectncal Code 
NFPA 72 (2002) National Fire Alarm Code
NFPA 90A (2002) Installation of Air Conditioning and Ventilating Systems 
NFPA 101 (2002) Life Safety Code

3. Institute of Integrated Electrical Engirteers (MEE) PEC (2000) Phillpplr>e Electrical Code

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

DESCRIPTION OF WORK

The work indudes providing new interior fire alarm system inducting material, tools, equipment, 
Installation, and testing necessary for and incidental to the provision of a complete and usable 
standard system conforming to the apc^caWe requirements of PEC. NFPA 70. NFPA 72, NFPA 90A, 
and NFPA 101. and this specification. Materials and equi|xnent to be furnished under this contract 

be essentially the current design products of manufacturers regularly engaged in production ^ 
such equipment and shall be listed by the Underwriters' Laboratories.
Inc. in the UL FPED, or ^proved by Factory Mutual System and iist^ in FM P7825.
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SUBMITTALS 

Submit the fof1owir>g.

1. Shop Drawings

a. System layout

b. System wiring diagrams

c. Conductor wire marker schedule

2. Product Data

a. Control panel and modules

b. Batteries

c. Battery charger

d. Manual puQ stations

e. Smoke detectors

f. Duct smoke detectors (Optional)

g. Audio/Visual/Alarm horns

h. Graphic annunciator panel 

i Wiring

j. Conduit

k. Outlet boxes

l. Fittings for conduit and ouM boxes

Data which describe more foan one type of Item ^al be dearty marked to indicate which type the 
Contractor intends to provide.

Submit one original for each item and dear, legible, first generation photocopies for the remainder 
of the specified copies. Incmpl^^ or illegible phdocopies wiH not accepted. Partial submittals 
will not be accepted.

3. Test Reports

4. Prenminary testing

5. Final acceptance testing

SubrrA for all inspections and tests spedhed urtoer paragraph entitled "Field Quality Control."
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6. Certificates

a. Qualtficabons of installer

b. Qualifications of system technician

7. Operation and Maintenance Data

a. Rre alarm system

6. Closeout Subrrattals

a. System as>bulK drawings 

QUALITY ASSURANCE

1. Qualifications of Inst^er

The Contractor or installer shall have satisfactorily Installed fire alarm systems of the same type and 
design as specified herein. Prior to commencing fire alarm system woiK submit data showing tiiat 
the Contractor or installer has satisfadonly installed three tire atarm systems of the same type and 
design as specified herein within the past three years. For each system installed. Mbmit the 
following:

a. Adetalledsummary of the type and design of the system;

b. The contract name or number, completion date cf the project and total cost of the system;

a The name and telephone numb^ of the ^Irty or instaflation for which the work was 
performed;

2. Manufacturer's Representative

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

3. Qualifications of System Technician

Installation drawings, shop drawings and as^uit drawir>gs shaR be prepared by, or under the 
supervision of. a qu^ified technician. Qualified technician shall be an individual who is experienced 
with the types of work specified herein. Contractor shall submit data showing the name and 
certification of the technician at or prior to submitt^ of drawings.

4. Drawlrtg Requirements

a. System Layout

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

IffSV NOLFTES (CfV^
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b. System VN^iing Diagrams

Subrr^ complete wiring diagrams of the system showir>g points of connection and terminafs 
used for all electrical connections in the s^em. Show M modules and lamps in the control 
panel.

c. System As-Built Drawings

Upon completion, and before final acceptance of the work, furnish to the Engir>eer 4 
complete sets of as-built drawings, including complete as-built drcutt diagrams, of each 
system. The as buitt drawings shall be as the contract drawings and with title block similar to 
contract drawings.

MAIhTTE NANCE

1. Spare Parts

Furnish the following spm parts:

a. Five (5) complete sets of system keys
b. One (1) of each type of audible and visual 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 addrtton to those installed 

in the panel
e. Two (2) of each type of heat detector installed
f. Tow (2) of eadi type of smoke detector base and head Installed

2. Manuals

Submit operation and maintenance data manuals. The manual shafl ir^dude: drcurt drawings; wliing 
and control diagrams; installation instructions; maintenance Ir^structions; safety precautions, 
diagrams, and illustrations; test procedures; performance data; and parts fist.

MATERIAL REQUIREMENTS

SYSTEM DESIGN 

1. Operation

Provide a complete, electncally supervised, zoned, annunciated, fire alarm system as 
described herein, and as shown on the drawings. Provide separate droults from the control 
panel to each zone of initiating devices as specified heran.

a. Fire Alarm Signal Initiation

Operation shall be such that actuation of any:

1) Manual station
2) Smoke detector

Shal cause all of the fdlowing actions:

a) AH bufiding evacuation ^arm devices Audio/visual alarm horns to operate continuously;
b) The annundatora to properly register;
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