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Technical Specifications (Building Works)
{Demolition and Remeval Works)

STORAGE AND DUMPING

Prior to the commencement of the demolition work, the Engineer shall submit to the Contractor a list
in which all the materials to be salvaged and overhauled, as property of PPA, and the description of
the location of their storage. Materials embedded in concrete units shall not be salvaged.

The Contractor shall separate materials to be salvaged from debris. Salvaged materials shall be
loaded, transported and unloaded by the Contractor at the specified locations.

The Contractor may dump debris or extracted rocks on land areas but out of the site, which areas
shall be procured and prepared at his own expense. In this case, safety measures shall be
undertaken in the transporting, unloading, covering and others as requested by the Engineer.

The approximate distance of the disposal site from the project site is about five (5) kms., as
designated by the PMO thru the implementing office.

EXECUTION

1. Pror to the commencement of demolition works, the alignments of the new construction
works to existing structure shall be checked.

2. The width and alignment of portion of existing structure to be demolished shall be marked by
paint.

3. With these lines as guides, concrete shall be broken and 'reinforcing bars cut, such that
panels or portions of the structure can be lifted out for disposal elsewhere outside of the
operational work area.

4. Rocks removed from existing slope protection shall be stored for re-use in new construction.

S Demolish pavements, curbs, fences, ulilities, services, navigation aids and the likes as
determined in the field for each project and as shown on the drawings or as directed by the
Engineer.

6. Materials coming from the demolition works shall be properly disposed by the Contractor.

SAFETY

During the course of survey and clearing, any obstacles which are recognized and seemed to be
explosive or hazardous to workers shall be removed from the site by the proper Authority.

At the end of each day’s work, the Contractor shall keep the workplace in safe condition and clean
so that no part is in danger of falling or creating hazard to personnel or equipment.
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ITEM 07 : SUBGRADE PREPARATION

DESCRIPTION

This Item shall consist of the preparation of the subgrade for the support of overlying structural
layers. It shall extend to full width of the pavement.

MATERIAL REQUIREMENTS

Embankments shall be constructed of suitable materials, in conscnance with the following
definitions.

1. Suitable Material — Material which is acceptable in accordance with the Contract and which
can be compacted in the manner specified in this ltem.

Selected Borrow, for topping — soil of such gradation that all particles will pass a sieve with
75 mm (3 inches) square openings and not more than 15 mass percent will pass the 0.075
mm (No. 200) sieve, as determined by AASHTO T 11. The material shall have a plasticity
index of not more than 6 as determined by ASSHTO T 90 and a #iquid limit of not more than
30 as determined by AASHTO T 89.

2. Unsuitable Material — Material other than suitable materials such as:

(a) Materials containing detrimental quantities of organic materials, such as grass, roots
and sewerage.

(b) Organic soils such as peat and muck.

(c) Soils with liquid imit exceeding 80 and/or plasticity index exceeding 55.
(d) Soils with a natural water content exceeding 100%.

(e) Soils with very low natural density, 800 kg/m3 or lower.

® Soils that cannot be properly compacted as determined by the Engineer.

CONSTRUCTION REQUIREMENTS
PRIOR WORKS

Prior to commencing preparation of the subgrade, all culverts, cross drains, ducts and the like
(including their fully compacted backfill), ditches, drains and drainage outlets shall be completed.
Any work on the preparation of the

subgrade shall not be started unless prior work herein described shall have been approved by the
Engineer.
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SUBGRADE LEVEL TOLERANCE

The finished compacted surface of the subgrade shall conform to the allowable tolerances as
specified hereunder:

. Permitted variation from +  20mm
design LEVEL OF SURFACE - 30 mm
Permitted SURFACE IRREGULARITY 30 mm

MEASURED BY 3-m STRAIGHT EDGE
Permitted variation from

design CROSSFALL OR CAMBER
Permitted variation from

design LONGITUDINAL GRADE + 01%
over 25 m length

0.5%

1+

SUBGRADE IN COMMON EXCAVATION

Unless otherwise specified, all materials below subgrade level in earth cuts to a depth 150 mm or
other depth shown on the Plans or as directed by the Engineer shall be excavated. The material, if
suitable, shall be set aside for future use or, if unsuitable, shali be disposed as directed by the
Engineer.

Where material has been removed from below subgrade level, the resulting surface shall be
compacted to a depth of 150 mm.

All materials immediately below subgrade level in earth cuts to a depth of 150 mm, or to such
greater depth as may be specified, shalt be compacted in accordance with the materials
requirement.

SUBGRADE ON EMBANKMENT

After the embankment has been compieted, the full width shall be conditioned by removing any soft
or other unstable material that will not compacted properly. The resulting areas and all other low
sections, holes, or depressions shall be brought to grade with suitable material. Scarifying, blading,
dragging, rolling, or other methods of work shall be performed or used as necessary to provide a
thoroughly compacted subgrade shaped to the cross-sections shown on the Plans.

PROTECTION OF COMPLETED WORK

The Contractor shall be required to protect and maintain at his own expense the entire work within
the limits of his Contract in good condition satisfactory to the Engineer from the time he first started
work until all work shall have been completed. Maintenance shall include repairing and
recompacting ruts, ridges, soft spots and detericrated sections of the subgrade caused by the traffic
of the Contractor's vehicle/equipment or that of the public.
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ITEM 08 AGGREGATE SUB BASE COURSE

DESCRIPTION

This item shall consist of furnishing, placing and compacting an aggregate subbase course on a
prepared subgrade in accordance with this Specification and the lines, grades and cross-sections
shown on the Plans, or as directed by the Engineer.

MATERIAL REQUIREMENTS

Aggregate for subbase shall consist of hard, durable particles or fragments of crushed stone,
crushed slag, or crushed or natural gravel and filler of natural or crushed sand or other finely divided
mineral matter. The composite materiatl shall be free from vegetable matter and lumps or balls of
clay, and shall be of such nature that it can be compacted readily to form a firm, stable subbase.

The subbase matenal shall conform to the following Grading Requirements

Grading Requirements
Sieve Designation
Standard, mm Alternate US Standard Mass Percent Passing
50 2" 100
25 1" 55-85
9.5 3/8” 40 -75
0.075 No. 200 0-12

The fraction passing the 0.075 mm (No. 200) sieve shall nat be greater than Q.66 (two thirds) of the
fraction passing the 0.425 mm (No. 40) sieve.

The fraction passing the 0.425 mm (No. 40) sieve shall have a liquid limit not greater than 35
and plasticity index not greater than 12 as determined by AASHTO T 8% and T 90, respectively.

The coarse portion, retained on a 2.00 mm {No. 10) sieve, shall have a mass percent of
wear not exceeding 50 by the Los Angeles Abrasion Tests as determined by AASHTO T 96.

The material shall have a soaked CBR value of not less than 25% as determined by
AASHTO T 193. The CBR value shall be obtained at the maximum dry density and determined by
AASHTO T 180, Method D.

CONSTRUCTION REQUIREMENTS
PLACING

The aggregate subbase material shall be placed at a uniform mixture on a prepared subgrade in a
quantity which will provide the required compacted thickness. When more than one layer is
required, each layer shall be shaped and compacted before the succeeding layer is placed.

The placing of material shall begin at the point designated by the Engineer. Placing shall be from
vehicles especially equipped to distribute the material in a continuous uniform fayer or windrow.
The layer or windrow shall be of such size that when spread and compacted the finished layer be in
reasonably close conformity to the nominal thickness shown on the Plans.
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When hauling is done over prewous!y placed material, hauling equipment shall be dispersed
uniformly over the entire surface of the previously constructed iayer, to minimize rutting or uneven
compaction,

SPREADING AND COMPACTING
When uniformly mixed, the mixture shall be spread to the plan thickness, for compaction.

Where the required thickness is 150mm or less, the material may be spread and compacted in one
layer. Where the required thickness is more than 150 mm, the aggregate base shall be spread and
compacted in two or more layers of approximately equal thickness, and the maximum compacted
thickness of any layer shall not exceed 150 mm. All subsequent layers shall be spread and
compacted in a similar manner.

The moisture content of sub-base material shall, if necessary, be adjusted prior to compaction by
watering with approved sprinklers mounted on trucks or by drying cut, as required in order to obtain
the required compaction.

immediately following final spreading and smoothening, each layer shall be compacted to the full
width by means of approved compaction equipment. Rolling shall progress gradually from the sides
to the center, paralle! to the centerline of the road and shall continue until the whole surface has
been rolled. Any irregularities or depressions that develop shall be corrected by loosening the
matenial at these places and adding or removing material until surface is smooth and uniform.
Along curbrs, headers, and wafls, and at alt places not accessible to the roller, the base materiat
shall be compacted thoroughly with approved tampers or compactors.

If the layer of base material, ;or part thereof, does not conform to the required finish, the Contractor
shall, at his own expense, make the necessary corrections.

Compaction of each layer shali continue until a field density of at least 100 percent of the
maximum dry density determined in accordance with AASHTO T 180, Method D has been
achieved. In-place densrty determlnation shall be made in accordance with AASHTO T 191/ASTM
D 1556.

TRIAL SECTION

Before subbase construction is started, the Contractor shall spread and compact trial sections as
directed by the Engineer. The purpose of the trial sections is to check the suitability of the materials
and the efficiency of the equipment and construction method which is proposed to be used by the
Contractor. Therefore, the Contractor must use the same material, equipment and procedures that
he proposes to use for the main work. One trial section of about 500 m? shall be made for every
type of material and/or construction equipment/procedure proposed for use.

After final compaction of each trial section, the Contractor shall carry out such field density tests and
other tests required as directed by the Engineer.

If a trial section shows that‘ the proposed materials, equipment or procedures in the Engineer's
opinion are not suitable for subbase, the material shall be removed at the Contractor's expense,
and a new trial section shall be constructed.

If the basic conditions regarding the type of material or procedure change during the execution of
the work, new trial sections shalt be constructed.
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SURVEYS AND SETTING OUT WORKS

Before the commencement of the pavement works, the Contractor together with the Engineer shall
conduct topographic survey which will form the basis of quantity measurement.

The Contractor shail set oui the works and shall be solely responsible for the accuracy of such
setting-out.

Prior to placement of any material, the Contractor shall establish visible construction markers to
clearly define horizontal limits of the Work.

TOLERANCES

The aggregate base course shall be laid to the designed level and transverse slopes shown on the
Plans. The allowable tolerances shall be in accordance with following:

Permitted variation from design % 20 mm
" THICKNESS OF LAYER '
Permitted variation from design + 10 mm
LEVEL OF SURFACE -20 mm
Permitted SURFACE IRREGULARITY 20 mm
‘Measured by 3-m straight-edge
Permitted variation from design +0.3%
CROSSFALL OR CAMBER
Permitted variation from design +0.1%
LONGITUDINAL GRADE over
1 25 minlength
METHOD OF MEASUREMENT

Aggregate Subbase Course will be measured by the cubic meter (m3). The quantity to be
paid for shall be the design volume compacted in-place as shown on the Plans, and accepted in the
completed course. No allowance will be given for materials placed outside the design limits shown
on the cross-sections. Tral sections shall not be measured separately but shall be included in the
quantity of subbase herein measured.
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ITEM 09 AGGREGATE BASE COURSE

SCOPE OF WORK

This item shall consist of furnishing, placing and compacting an aggregate base coursed on a
prepared subgrade/subbase in accordance with this Specification and lines, grades, thickness and
typical cross-sections shown on the Plans or as established by the Engineer.

MATERIAL REQUIREMENTS

Aggregate base course shall consist of hard, durable particles or fragments of crushed stone,
crushed slag or crushed or natural gravel and filler of natural or crushed sand or other finely divided
mineral matter. The composite material shall be free from vegetable matters and lumps or balls of
clay, and shall be of such nature that it can be compacted readily to form a firm, stable base.

In some areas where the conventional base course materials are scarce or non-available, the use
of 40% weathered limestone blended with 60% crushed stones or gravel shall be allowed, provided
that the blended materiats meet the requirements of this Hemr.

The base material shall conform to the grading requirements of Table 3.1, whichever is called for in
the Bill of Quantities.

Table 3.1 Grading Requirements
Sieve Designation Mass Percent Passing
Standard Alternate Grading Grading
mm US Standard A B
50 z 100
37.5 1-12 - 100
25.0 1” 60-85 -
19.0 347 - 60 -85
12.5 1/2” 35-65 -
475 No. 4 20-50 30-55
0.425 No. 40 5-20 8-25
0.075 No. 200 0-12 2-14

The portion of the material passing the 0.075mm (No. 200) sieve shall not be greater than 0.66
(twofthirds) of the fraction passing the 0.425mm (No. 40) sieve.

The portion of the material passing the 0.425mm (No. 40) sieve shall have a fiquid limit of not
greater tham 25 amd a plasticity irdex of not more than 6 as determined by AASHTO T89 and T90,
respectively.
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(Aggregate Base Course)
The coarse aggregate retained on a 2.00mm (No. 10) sieve shall have a mass percent of wear not
exceeding 50 by the Los Angeles Abrasion Test as determined by AASHTO T 96.
The material passing the 19mm (3/4 inch) sieve shall have a minimum soaked CBR-value of 80%
tested according to AASHTO T 193. The CBR-value shall be obtained at the maximum dry density
determined according to AASHTO T 180, Method D.

If filler, in-addition to that naturally present, is necessary for meeting the grading requirements- or for.
satisfactory bonding, it shall be uniformly blended with the crushed base course material on the
road or in a pugmill unless otherwise specified or approved. Filler shall be obtained from sources
approved by the Engineer, free from hard lumps and shall not contain more than 15 percent of
material retained on the 4. 75mm (NO. 4) sieve.

EXECUTION
PLACING

The aggregate base material shall be placed at a uniform mixture on a prepared sub-base (selected
fill} in a quantity which will provide the required compacted thickness. When more than one layer is
required, each layer shall be: shaped and compacted before the succeeding layer is placed.

The placing of material shall begin at the point designated by the Engineer. Placing shall be from
vehicles especially equippeq to distribute the material in a continuous uniform layer or windrow.

The layer or windrow shall bé of such size that when spread and compacted the finished layer be in
reasonably close conformity to the nominal thickness shown on the Plans.

When hauling is done over previously placed material, hauling equipment shall be dispersed
uniformly over the entire surface of the previously constructed layer, to minimize rutting or uneven
compaction. :

SPREADING AND COMPACTING
When uniformly mixed, the rﬁiﬁure shall be spread to the plan thickness, for compaction.

Where the required thickness is 150mm or less, the material may be spread and compacted in one
layer. Where the required thickness is more than 150 mm, the aggregate base shall be spread and
compacted in two or more layers of approximately equal thickness, and the maximum compacted
thickness of any layer shall not exceed 150 mm. All subsequent layers shall be spread and
compacted in a similar manner.

The moisture content of sub-base material shall, if necessary, be adjusted prior to compaction by
watering with approved sprinkters mounted or trucks or by dryirg out, as required i order to obtain

the required compaction.

Immediately following final spreading and smoothening, each layer shall be compacted to the full
width by means of approved compaction equipment. Rolling shall progress gradually from the sides
to the center, paraliel to the centerline of the road and shall continue until the whole surface has
been rolled. Any irregularities or depressions that develop shall be cormrected by loosening the
material at these places and adding or removing material until surface is smooth and uniform.
Along curbs, headers, and walls, and at all places not accessible to the roller, the base material
shall be compacted thoroughly with approved tampers or compactors.

If the layer of base material, or part thereof, does not conform to the required finish, the Contractor
shall, at his own expense, make the necessary corrections.
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| (Aggregate Base Couwrse)
Compaction of each layer shall continue until a field density of at least 100 percent of the maximum
dry density determined in accordance with AASHTO T 180, Method D has been achieved. In-place
density determination shall be made in accordance with AASHTO T 191/ASTM D 1556.
TRIAL SECTION 3

Before finish grade construction is started, the Contractor shall spread and compact trial sections as
directed by the Engineer. The purpose of the trial sections is to check the suitability of the materials
and the efficiency of the equipment and construction method which is proposed to be used by the
Contractor. Therefore, the Contractor must use the same material, equipment and procedures that
he proposes to use for the main work. One trial section of about 500 m? shall be made for every
type of material and/or cons;ruction equipment/procedure proposed for use.

After final compaction of each trial section, the Contractor shall carry out such field density tests and
other tests required as directed by the Engineer.

If a trial section shows that the proposed materials, equipment or procedures in the Engineer's
opinion are not suitable for subbase, the material shall be removed at the Contractor's expense,
and a new trial section shall be constructed.

If the basic conditions regarding the type of material or procedure change during the execution of
the work, new trial sections shall be constructed.

SURVEYS AND SETTING OUT WORKS

Before tive commencenent of thre paverment works, the Contractor togethrer wittr the Enginreer shatt
conduct topographic survey which will form the basis of quantity measurement.

The Contractor shall set ou.jt the works and shall be solely responsible for the accuracy of such
setting-out. |

Prior to placement of any rhaterial,_ the Contractor shall establish visible construction markers to
clearly define horizontal limits of the Work.

TOLERANCES

The aggregate base course:shall be laid to the designed leve! and transverse slopes shown on the
Plans. The allowable tolerances shall be in accordance with following;

Permitted variation from design + 10 mm

THICKNESS OF LAYER

Permitted variation from design + 5mm

LEVEL OF SURFAQE -10 mm

Permitted SURFACE IRREGULARITY 5mm

Measured by 3-m straight-edge

Permitted variation from design +0.2%
- CROSSFALL OR CAMBER

Permitted variation from design +0.1%

LONGITUDINAL GRADE over

25 min length

Construction of Port Operations Building
Port of Banoni, Brgy. Benoni, Mahinog, Camiguin



55

Technical Specifications
{Porttand Cement Concrete Pavement)

ITEM 10 : PORTLAND CEMENT CONCRETE PAVEMENT

SCOPE OF WORK

The works include the fumishing of all labor, materials and equipment required for the construction
of gravel base course and concrete pavement. The works shall be in accordance with the lines and
grades shown on the Drawings and in conformity with the Specifications.

MATERIAL REQUIREMENTS

Cement

Portland cement shall conform to the requirements of the Section “Reinforced Concrete”.

Fine Aggregate

The fine aggregate shall be well-graded from coarse to fine and shall conform to the
requirements of the Section “Reinforced Concrete”.

Coarse Aggregate
Coarse aggregate shall conform to the requirements of the Section “Reinforced Concrete”.

Water

Clean, fresh, potable water shall be used for the mixing of all concrete and mortar and shall
be from a source approved by the Engineer. Sea water or brackish water shall not be used.

Admixture

Admixture shall only be used with the written permission of the Engineer. If air-entraining
agents, water reducing agents, set retarders or strength accelerators are pemitied to be
used, they shall not be used in greater dosages than those recommended by the
manufacturer, or as permitted by the Engineer. The cost shall be considered as aiready in
the Contractor’s unit cost bid for concrete.

TIE BARS AND SLIP BARS

Tie bars shall be deformed bars conforming to the requirements specified in AASHTO M 31
or M 42, except that rail steel shall not be used for tie bars that are to be bent and re-
straightened during construction, sizes as indicated on the Drawings. The deformed bars
shall be Grade 40 and shall be shipped in standard bundles, tagged and marked in
accordance with the Code of Standard practice of the Concrete Reinforcement Steel
Institute.

Slip bars shall be smooth round steel bars conforming to the requirements specified in
AASHTO M 31 or plain M 42.

Joint Filler

Poured filler for joint shall conform to the requirements of AASHTO M173.
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EXECUTION
Concrete Class

The concrete for pavement shall satisfy the following requirements:

Minimum 28-day comprehensive strength : 24 MPa
Minimum Flexural Stfength : 3.8 MPa
Maximum Aggregateé size : 25 mm
Maximum water cement ratio : 0.52

Proportioning, Consistency and Mixing of Concrete

The proportioning, cbnsistency and mixing of concrete shall conform to the requirements of
the Section “Reinforced Concrete”.

Preparation
The base shall be wajtered and thoroughly moistened prior to placing of the concrete.
Formwork Construction

Formwork shall comply with the requirements of the Section “Reinforced Concrete”. Forms
shall be of steel, of an approved section and shall be straight and of a depth equal to
thickness of the pavement at the edge. The base of the forms shall be of sufficient width to
provide necessary stability in all directions. The flange braces must extend outward on the
base not less than 2/3 the height of the form.

All forms shall be rigidly suppeorted on a bed of thoroughly compacted material during the
entire operation of placing and finishing the concrete. They shall be set with their faces
vertical so as to produce a surface complying with the required tolerance.

Adjacent lanes may be used in lieu of forms for supporting finishing equipment provided that
proper protection is afforded to the concrete of the adjacent lanes to prevent damage, and
provided further that the surface of the concrete carrying the finishing equipment does not
vary by more than 3mm in each meter length. Adjacent lanes in lieu of forms may not be
used until the concrete is at least seven (7) days old. Flanged wheels of the finishing
equipment shall not be operated on the concrete surface. The inside edge of supporting
wheels of the finishing machine shall not operate closer than 100mm from the edge of the
concrete lane. '

Alternative to placing forms, slip-forming may be used. Slip-form paving equipment shall be
equipped with the traveling side forms of sufficient dimensions, shape and strength to
support the concrete faterally for a sufficient length of time during placement to produce
pavement of the required cross section. No abrupt changes in longitudinal alignment of the
pavement will be permitted. The horizontal deviation shall not exceed 20mm from the proper
alignment established by the Engineer.
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Joints

All joints, longitudinal, transverse, etc., shall be constructed as shown on the Drawmgs and
shall be clean and free of all forexgn material after completion of shoulder work prior to
acceptance of the work and in accordance with the following provisicns:

Longitudinal and Transvefse Contact Joints:

Longitudina! contact joints are joints formed befween lanes that are poured
separately. Transverse contact joints are joints formed between segments of a lane
that are poured separately. Transverse contact joints shall be formed perpendicular
to pavement centerline at the end of each day of concrete placing, or where
concreting has been stopped for 30 minutes or longer but not nearer than 1.5 meters

. from sawed contraction joints. All contact joints shall have faces perpendicular to the
surface of the pavement. Tie bars of the size, length and spacing shown on the
Drawings shall be placed across longitudinal and transverse contact joints.

Placing Concrete

The concrete shall be deposited and spread in order that segregation will not occur and
place a uniform layer of concrete whose thickness is approximately 20 mm greater than that
required for the fi nlshed pavement is placed. Rakes shall not be used for handling concrete.

In order to prevent the introduction  into-the concrete of earth and other foreign materials, the
men whose duties require them to work in the concrete, shall in general, confine their
movements to the area already covered with fresh concrete. Whenever it becomes
necessary for these men to step out of the concrete, their footwear shall be washed or
otherwise thoroughly. cleaned before returning to the concrete. Repeated carelessness with
regard to this detail wnli be deemed sufficient cause for removing and replacing such worker.

During the operation of striking off the concrete, a uniform ridge of concrete at least 70 mm
in height shall be maintained ahead of the strike-off screed for its entire length. Except when
making a construction joint, the finishing machine shall at no time be operated beyond that
point where this surplus can be maintained in front of the strike-off screed.

After the first operation of the finishing machine, additional concrete shall be added to all low
places and honeycombed spots and the concrete rescreeded. In any rescreeding, a uniform
head of concrete shall be maintained ahead of the strike-off for its entire length.
Honeycombed spots shall not be eliminated by tamping or grouting.

Warkers on the job shall have mobile. footbridges at their disposal so that they need not walk
on the wet concrete. .

In conjunction with tﬁe placing and spreading, the concrete shall be thoroughly spaded and
vibrated along the forms, bulkhead, and joints.

The internal vibratorsj shall be of pneumatic, gas-driven, or electric type, and shall operate at
a frequency of not less than 3,200 pulsations per minute.

Whenever the placing of the concrete is stopped or suspended for any reason, for a period
of 30 minutes or longer, a suitable bulkhead shall be placed so as to produce a vertical
transverse joint. If an emergency stop occurs within 2.5 meters of the contraction or an
expansion joint the concrete shall be removed back to the joint. When the placing of the
concrete is resumed, the bulkhead shall be removed and a new concrete placed and
vibrated evenly and solidly against the face of previously deposited concrete. Any concrete
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in excess of the amount needed to complete a given section or that has been deposited
outside the forms shall not be used in the work.

The Contractor shall provide suitable equipment for protecting the fresh concrete in case of
rain, such as screens which will cause the rain water to run off beyond the edges of the
paving, rain proof tarpaulins or other methods approved by the Engineer. The equipment
shall be sufficient to shelter from rain all areas equal to that paved in two hours of work.

Finishing Concrete

The concrete shall be compacted and finished by a mechanical, self-propelled finishing
machine of approved type, having two independently operated screeds. If a machine
possessing only one screed is approved, the screed will not be less than 450 mm wide and
shall be equipped with compensating springs to minimize the effect of the momentum of the
screed on the side forms. The number of driving wheels, the weight of the machine and the
power of the motor shall be so coordinated as to prevent slippage. The top of the forms and

the surface of the ﬁnishing machine wheels shall be kept free from concrete or dirt.

The machine shalf at alf fimes be in first-class mechanical condition and shalf be capable of
compacting and finishing the concrete are herein described. Any machine which causes
displacement of the side forms from the line or grade to which they have been properly set,
or causes undue delay due to mechanical difficulties, shall be removed from the work and
replaced by a machine meeting the Specifications.

The finishing machine shall be operated over each section of pavement two or more times
and at such intervals as will produce the desired results. Generally, two passes of the
finishing machine are considered the maximum desirable.

The concrete shall be vibrated, compacted, and finished by a vibratory finishing machine.
The vibratory machine shall meet the requirements for ordinary finishing, and shall be one of
the following type:

1. The machine shall have two independently operated screeds: the front screed shall
be equipped with vibratory units with a frequency of not less than 3,500 pulsations
per minute. There shall be not less than one vibratory unit for each 2.5 meters length
or portion thereof, of vibratory screed surface. The front screed shall not be less than
300mm wide and shall be equipped with a “bull nose” front edge built on a radius of
not less than 50mm. This type of vibratory finishing machine shall be operated in
such manner that each section of pavement will receive at least one vibratory pass,
but not more than two passes, unless otherwise directed, or :

2. The machine shall be equipped with an independently operated vibratory “pan” {or
pans) and two (2) independently operated screeds, the “pan” shall be mounted in a
manner that will permit it to come in contact with the forms and will permit vibration of
the full width of lane simultaneously.

There shall be not less than one vibratory unit for each 2 m. length or portion thereof,
of vibrating pan surface. The vibratory units in any individual pan shalf be
synchronized and have a frequency of not less than 3,500 pulsations per minute. The
front screed shall be capable of operating in a position that will strike off the concrete
at a sufficient height above the top of the forms to allow for proper compaction with
the vibrating pan. This type of vibratory finishing machine shall be operated in such
manner than each section of pavement will receive at least one vibratory pass but
not more than two passes, unless otherwise directed.
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(Portiand Cement Concrete Pavement)

After the final pass of the finishing machine and when the concrete has started to

dry, the surface of the pavement shall be finished with an approved longitudinal float.

The float may be operated either manually or by mechanical means. The float may

be either of wood or metal shall be straight and smooth and light in weight so as not
to displace or sink into the concrete surface.

To beeﬁectwe the float shall be at least 300mm wide- and 3m long. When manually
operated, the float shall be moved from edge to edge with a wiping motion and
advance one .(1) meter or more.

The succeeding trip shall overdap the previous trip. A light smoothing lute at least 3
meters fong may be used provided approved by the Engineer.

The surface of the pavement shall be tested by the Contractor, before the final
belting, with an approved standard straightedge 3 meter in length. lrregularities so
detected shall be corrected immediately. Special attention shall be given to the
concrete adjacent to transverse joints to insure that the edges thereof are not above
the grade specified or the adjacent concrete below grade. All depressions or
projections shall be comrected before any initial set has developed in the concrete.

After the concrete has been brought to the required grade, contour and smoothness,
it shall be finished by passing over the concrete a drag of one or two burlap clothes,
which give the surface the required roughness. The vehicles used to carry these
cloths may be independent of the concrete-laying machine or may be incorporated
with it and may be operated either by hand or mechanically.

Hand finishing will be permitted only on variable width sections of the pavement and
other places where the use of the finishing machine would be impractical. Hand
finishing shall be accomplished by means of the hand-operated strike-off template of
either steel or steel-shod wood construction. The striking template shail be operated
forward with a combined longitudinal and transverse motion and shall be so
manipulated that neither end will be raised off the side forms. A similar tamper shall
be used for tamping the concrete.

As soon as the concrete has attained its initial set, the edges of the pavement, the
longitudinal joints, the construction dummy and expansion joints not sawn shall be
carefully finished with an edging tool having radius of at least 5mm. The tools, the
special accessories for cutting impressed joints and methods of workmanship shall
be such as will produce a joint whose edges are of the same quality of concrete as
the other portion of the pavement. Methods and workmanship which make use of
excess mortar or grout in this area shall be eliminated. Unnecessary tool marks shall
be eliminated during work, and the edges feft smooth and true to fine.

Striking Forms

Foms shall remain in place at least 12 hours after the concrete has been placed. When
working conditions are such that the early strength gain of the concrete is delayed, the forms
shall remain in place for a longer period, as directed by the Engineer. Bars or heavy load
shall not be used against the concrete when stili in the forms. Any damage to concrete
resulting from form removal shall be repaired promptly by the Contractor as directed by the
Engineer without any additional payment to the Contractor.

Curning Concrete.

Unless otherwise ordered by the Engineer, curing of concrete shall be done by any method
specified in the Section “Reinforced Concrete”.
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Cleaning and Sealing Joints?

After completion of the required curing and before opening of the pavement to traffic, all
joints shali be thoroughly cleaned of all concrete aggregate fragments or other materials.

After removal of side forms, the ends at transverse expansion joints at the edges of the
pavement shall be carefully cleaned of any concrete within the expansion spaces for the
entire depth of slab, care being taken not to injure the ends of the joints. Expansion and
contraction joints shall then be poured with a hot joint sealer to the depth as indicated on the
Drawings. Joint sealer shall be poured using approved hand pouring pots, with liquid at a
temperature not less than that recommended by the approved manufacturer.

Opening to Traffic

The pavement shall be closed to traffic, including the vehicles of the Contractor, for a period
of 10 days after the concrete is placed or longer if in the opirtion of the Engineer, the weather
conditions make it necessary to extend this time. The Contractor shall furnish, place and
maintain satlsfactory barricades and lights as directed, to exclude all traffic from the
pavement.

Any damage to the pavement due to traffic shall be repaired or replaced at the expense of
the Contractor. Paving mixers, mechanical concrete spreaders and finishers and other
heavy paving equipment shall not be operated on completed concrete lanes in order to
construct alternate lanes until after the reqular curing period is completed. Even then,
planks shali be laid on the finished pavement or other precautions taken to prevent damage
to the concrete pavement.

Pavement Smoothness, Thi¢kness and Tolerance

Podlandcementcdncretepavementshaubewnstmdedtothedesignedbveland
transverse slope shown on the Drawing. The allowable tolerance shall be as listed
hereunder: !

1. Permitted variation from design +- 5mm
thickness of layer

2. Permitted vaﬁation from design +- 5mm
level of surface

The thickness of the pavement will be determined by measurement of cores from the
completed pavement in accordance with AASHTO T 148.

The completed pavement shall be accepted on a lot basis. A lot shall be considered as
2,500 sq.m of pavement. The last unit in each siab constitutes a lot in itself when its length is
at least ¥ of the normal lot length. If the length of the last unit is shorter than %; of the nomall
lot length, it shall be included in the previous lot.

Other areas such as intersections, entrances, crossovers, ramp, etc., will be grouped
together to form a iot Small irregular areas may be included with other unlt areas to form a
lot.
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TEM 11 MASONRY WORKS
GENERAL

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

SCOPE OF WORK

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

1. Supply and installation of concrete hollow block (CHB) walls with reinforcement

2. Plastering

3. Installing temporary works like 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 reference thereto:

American Society for Testing and Materials (ASTM) Publications:

A 615 Deformed and Plain Billet-Stee! Bars for Concrete Reinforcement

A 33 Concrete Aggregates

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

144  Specification for Aggregate for Masonry Mortar

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

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

PLASTER

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

REINFORCING STEEL BARS AND RODS

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

SAMPLES AND TESTING |

1. The following shall ébe submitted for approval and in addition, representative samples
shall be taken periodically from on-the-site stockpiles as required for testing or checking
during the progress of the work.

Anchors-and ties : Two of each type proposed for use
Concrete Hollow Bldcks : Shapes, sizes and kinds in sufficient numbers to
; show full range of quality and texture.
2. Sampling and testiﬁg, unless otherwise specified, shall be performed by an approved

independent commercial testing laboratory at the expense of the Contractor. Certified
copies of laboratory test reporis, including all test data, shall be submitted at least 10 days
before delivery of the units or mortar materials represented by the tests to the project site.

3. Mortar shall be laboratory-proportioned and tested. Certified copies of approved laboratory-
established proporticns shalt 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 additional evidence is furnished that the mortar meets the specified 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 shail be kept plumb throughout.
Corners and reveals shall be plumb and true. Vertical joints shalli be shoved tight. Each
unit shall be adjusted to final position while mortar is still soft and plastic. Any unit that
is disturbed after mortar has stiffened shall be removed and relaid with fresh mortar.
Courses shall be so spaced that backing masonry will level off, flush with the face work at
all joints where ties occur. Chases and rake-out joints shall be kept free from mortar or
other debris. ;

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

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

lower edge of masonry joints. Webs of hollow masonry units shall be cut fo the minimum

required for the instaliation. Reinforced masonry linteis shall be provided as indicated above
openings over 300mm wide, for pipes, ducts and cable trays, unless stee! sleeves are used.

Embedded ltems

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 shall be fully embedded in mortar.

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

Protection

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

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 startled to set within this time interval shall be discarded.

Jointing

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

Placing Reinforcing Steel

Prior to placing grout, all reinforcement shall be cleaned of loose, flaky rust, scale, grease,
mortar, grout or other coating which might destroy or reduce its bond with grout. Details of
reinforcement shall (be as indicated in the drawings. Reinforcing shall not be bent or
straightened in a manner injurious to the steel. Bars with kinks or bends not shown on the
drawings shall not 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 shall be spliced only where indicated.

a Positioning Bars:

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

of one diameter of the reinforcement shall be maintained. Vertical relnforc:ng shall

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

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

b. Splices

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

PAINTING AND CLEANING:

Mortar daubs or splashing, before setting or hardening, shall be completely removed from masonry
unit surfaces that will be exposed or painted. Before completion of the work, all defects in joints or
masonry to be exposed or painted shall be raked out as necessary, filled with mortar, and tooled
to match existing joints. Masonry surfaces shail not be cleaned, other than removing excess surface
mortar until mortar in joints has hardened. Masonry hardened surfaces shall be left clean, free of
mortar daubs, dirt, stain and discoloration, inciuding scum from cleaning operations and with tight
mortar joints throughout. Metal tools and metal brushes shall not be used for cleaning.
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ITEM 12 : PILING WORKS (PRE-STRESSED CONCRETE PILES)
SCOPE OF WORK

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

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

METHOD STATEMENT

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

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

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

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

MATERIAL REQUIREMENTS
TYPE OF FOUNDATION PILES

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

PRE-STRESSED CONCRETE PILES

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

1. Pre-stressed concrete piles shall be of readymade products of approved fabricator regularly
engaged in the production of pre-stressed concrete 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 shall 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 methed including pre-siressing, application of stress
and casting schedule and shall obtain the approval of the Engineer before commencement
of fabrication of the piles.

5. The Contractor shall arrange for the Engineer to have free access to the place of
manufacture of the piles.
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Piles shall be cast bn a horizontal platform in approved stee! moulds and details of the
formwork and methods of concreting shall be as specified. The concreting of each pile shall
be completed on one continuous operation and no interruption shall be permitted.

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

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

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

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

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

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

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

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

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

EXECUTION

HANDLING OF PILES

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

DRIVING OF PILES

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

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

Piles driven shall be held ﬁrmiy in position in axial alignment with the hammer by means of leads of
adequate length. Approved cushions shall be provided to the pile butts.
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PILE SPLICING
General Provision

1. The alignment 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 piles to be bonded must be thoroughly cleaned, free of dirt, paint, grease, oil, curing compound
and other contaminants. The concrete surface must be dry. Clean the dowels with steel brush to
removed rust and other impurities. Blow compressed air to the dowel holes.

Pile Splicing Epoxy

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

Preparation and Application of Epoxy Mortar

Mixing and ratio of pile splicing epoxy and dry silica sand, application and curing of epoxy mortar shall
refer to product manual. '

Compressive Strength

The compressive strength of epoxy mortar (Pile Splicing Epoxy + Dry Silica Sand) shall be at least 1.2
times the design compressive strength of pile or 6,000psi.

Mechanical Properties of Epoxy

Cured state at 27° C (80° F) for 24 hours

Mechanical Properties Specification {Test Methods)
Ultimate Tensile Strength ASTM D 638
Ultimate Flexural Strength ASTM D 790
Hardness ASTM D 2240
Compressive Strength at 1 hour cure ASTM D 695
Compressive Strength with Silica Sand ASTM D 695

PILE CHIPPING

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

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

BEARING POWER OF PILES

Each pile shall be driven to attain not less than the required minimum bearing power shown in the
pile schedule, as determined by the Hiley’s Formula as follows:

For Diesel Pile Hammer :

2WH

S+254
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. 1 2WH
For Hydraulic Pile Hammer: R = X —
E 3 S+254

where : allowable bearing capacity of pile (tf)

weight of ram (tf)

R
. H fall of ram (cm)
S

set (em)

INTERRUPTED DRIVING

When driving is stopped before final penetration is reached and/or refusal is attained, 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 dnv:ng

ALIGNMENT TOLERANCE '

Piles driven shall be within tﬁe aliowable tolerance in alignment of 10 cm. (4 in.) in any direction.

DAMAGED AND MISDRSVE:N PILES

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

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

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

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

c. Splicing an addﬂional length.
The method to be adopted m 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 beanng 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 fumnish the Engineer two (2) signed
typewritten/computerized copies. The records shall show the number of blows per 0.50 m. of initial
penetration taken from the free fall elevation of the pile down to penetration depth of 5.0 m., the
penetration under the last 10 blows, and the calculated safe load according to the Hiley's Fomzuta
as stated in bearing power of piles.

TESTING OF MATERIALS §
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The requirements regarding testing of concrete and reinforcement used in reinforced concrete piles
shall be in accordance with "Reinforced Concrete”.

However, the Engineer mayj conduct the necessary testing at the approved fabricator'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 Circutar
STORAGE AND HANDLING OF PILES

When raising or transportiné piles, the Contractor shall provide slings or other equipment to avoid
any appreciable bending of the pile or cracking of the concrete. Pile materials damaged in handling

or driving shall be removed from the site and replaced by the Contractor at his expense.

Concrete piles shall be so héndled at all times as to avoid breaking or chipping of the edges.
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ITEM 13 : DRAINAGE WORKS
SCOPE OF WORK

The works shall consist of excavation, backfilling and construction of lateral drains, construction of
manholes, reconnection to existing lateral and other related works in accordance with the
dimensions, size, elevation and grade as shown on the drawing and shall conform with the
Specification. ‘

At least thirty (30) days before the start of any construction related to drainage works, the
Contractor shall submit to the Engineer for his approval, shop drawings of the drainage work he
intends to construct. The shop drawings shall include the materials and the general method of
installation he intends to employ.

MATERIAL REQUIREMENTS

BACK FILL ‘

Fill shall be in accordance with ltem “Reclamation and Fill”.
GRAVEL BEDDING

Gravel Bedding/gravel base shall be in accordance with the specifications of Crushed Course
Aggregates in “Reinforced Concrete”.

SAND BEDDING
Sand bedding shall be in accordance with ltem “Reinforced Concrete (Fine Aggregates)”.
CONCRETE

Mixing/Casting and steel reinforcements shall be in accordance with ltem “Reinforced Concrete”
while the dimensions shall be as shown on the Drawings.

CEMENT MORTAR

Cement mortar shall consist of one part Portland cement to two parts of fine aggregate with water
added as necessary to obtain the required consistency.

REINFORCED CONCRETE PIPE

The fabrication of reinforced concrete pipes shall conform to the Specifications of ASTM C 76 while
the testing requirements shall conform to ASTM C 497. The Engineer reserves the right to inspect
and test the pipe delivered for intended purpose. Defects that are discovered after acceptance of
delivery of the pipe but before installation shall be a cause for rejection.

Standard reinforcement details and concrete strength shall be in accordance with DPWH “Standard
Two Meter Concrete Pipe Culvert”.

EXECUTION
EARTHWORKS

All earthworks for concrete pipe culvert shall conform to the lines, grades and elevations shown on
the drawings or as directed by the Engineer.
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The iateral drain shall be excavated to the depth, grade and width established by the Engineer. The

bedding surface shall provide a firm foundation of uniform density throughout the entire length. Soft,

spongy, or otherwise unstable material encountered that wili not provide a firm foundation for the

concrete drainage shall be removed to the full width of the trenches and replaced by suitable

material to a depth of not less than 30 cm. 100mm thick gravel bedding shall be used as foundation
or otherwise as specified.

PIPE LAYING

The pipe shall be tested fdr water-tightness of joints before backfilling the trench. Unsatisfactory
work shall be corrected without additionaf cost to the PPA. The collar shali have set sufficiently prior
to backdilling. ‘

Methods of installation and typical bedding for pipe conduits if not included in the plans, shall
conformed to DPWH “Standard Two Meter Reinforced Concrete Culvert”.

LATERAL DRAIN

Concrete cover and the existing steel gratings shall be set to the required elevations as shown on
the drawings to fit the adjoining surfaces and shall be instailed after the adjoining concrete is struck
off and finished, and the fit on the frames shalf be such that there is no rocking.

All completed structures shéll be thoroughly cleaned of any accumulations of silts, debris or foreign
matter of any kind, until finally accepted and put into service.

CATCH BASIN INLETS, MANHOLES AND OUTLETS

Lid frames shall be set to the required elevations as shown on the drawings to fit the adjoining
surfaces. Lids shall be installed after the adjoining concrete is struck off and finished, and the fit on
the frames shall be such that there is no rocking.

Where reconstruction of existing catch basin inlets, manholes, outlets, or similar structures are
indicated, the work shall be in accordance to the details and elevations as shown on the drawings,
including re-installation of existing metal frames, grates and lids, or replacing of concrete covers
instead of grates that may have been lost or found lacking. All completed structures shall be
thoroughly cleaned of any accumulations of silts, debris or foreign matter of any kind, until finally
accepted and put into service.

FIELD DENSITY TEST

Field Density tests to determine the percent of compaction of the fill material shall be conducted
untif a field density of at least 95 percent of the maximum dry density in accordance with AASHTO
T180, Method D has been achieved. In place density determination shall be made in accordance
with AASHTO T191. i

CLEARING AND DISPOSAL

Dumping or disposal of un-uéed excavated materials shall be coordinated to PMO. If the excavated
materials are determined for disposal, the contractor will provide all necessary works and expenses
for its completion in concurrence by the Engineer.
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ITEM 14 ELECTRICAL WORKS

GENERAL DESCRIPTION

The work to be done under this Division of the Specifications consists of the fabrication, furnishing,
delivery and installation, complete in all details of the Electrical Work, at the subject premises and
all work materials incidental to the proper complstion of the installation, except those portions of the
work which are expressly stated to be done by others. All works shall be in accordance with the
govemning Codes and Regulations and with the specifications, except those where same shall
conflict with such Codes, efc., which later shall then govern. The requirements with regards to
materials and appliances necessary for complete installation of the work specified herein and
indicated in the drawings. The Specifications are intended to provide a broad outline of the required
equipment, but are not intended to include all details of design and construction.

WORK INCLUDED

The work to be done under this division shall include the furnishing of all toois, labor, supervision,
equipment, fixtures and all necessary materials, each complete and in proper working condition
unless one or other is specifically excluded or stated otherwise in this specifications but not limited
to the following items of works.

a. All works and material for a complete lighting and power systems including cables
and conduits, circuit breakers, panel board and connection to all lighting fixtures and
power outlets, air condition, switches, supports and accessories.

b. All steel support for conduits, wires, panel board, boxes, lighting fixtures, etc. as
indicated or as required to the completion of the installation.

c. Termination of all electrical system and the complete grounding system.

d. A complete testing and commissioning of al} electrical and auxiliary systems. The Contractor
shall provide all necessary testing instruments.

e. All items incidentals to and or required for the proper completion such as painting of
boxes, conduits and the likes.

f. Coordination with other companies/offices including handling of all material related to
material testing and application of electrical permits in the expense of the Contractor.

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

SUBMITTALS

Obtain approval before procurement, fabrication or delivery of items to the job site. Partial submittals
will not be entertained and will be returned without review. Submittals shall include the
manufacturers name, trade name, place of manufacturer, cataiogue model of number, nameplate
data, size, layout dimensions, capacity, project specification and paragraph reference and technical
society publication references, and other information necessary to establish contract compliance of
each item to be furnished.
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a. Shop Drawings

In addition to the irequirements of the contract clauses, shop drawings shall meet
the following requirements:

1. Drawings shall be a minimum of 210 mm x 297 mm in size or in A3 size,

except as specified ctherwise.

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

3. Wiring diagrams shalt identify circuit termination and the internat wiring for
each item of equipment and its interconnection.

4. Drawings shall iindicate adequate clearances for operation, maintenance and
replacement of | equipment devices. If the layout is disapproved, revise the
tayout and resubmit.

b. Manufacturer's Data

Submittals for each manufactured item shall include manufacturer's descriptive literature, equipment
drawings, diagrams, performance and characteristic curves and catalog cuts. Each submittal shall
have the manufacturer's name, trade name, catalogue mode! or number, name plate data, size,
layout dimensions, capacity, specification references and all other information necessary to
establish contract compliance.

c. Standard Compliance

When material or equipment must conform to the standards of organizations such as American
National Standard Institute (ANSI), American Society for Testing and Materials (ASTM), National
Electrical Manufacturer's Association (NEMA) and Underwriters Laboratories (UL), proof of such
conformance shall be submitted to the Engineer for approval.

If an organization uses a label or listing to indicate compliance with a particular standard, the iabel
or listing will be acceptable evidence, unless otherwise specified in the individual sections. In lieu of
the label or listing, the Contractor shall submit a certificate from an independent testing organization,
which is competent to perform acceptable test and is approved by the Engineer. The certificate shall
state that the item has been tested in accordance with specified organization’s test methods and
that the item conforms to the specified crganization’s standard. For materials and equipment whose
compliance with organizational standards or specifications is not regulated by an organization using
its own listing or iabel as proof of compliance, a certificate of compliance from the manufacturer
shall be submitted for approval.

The certificate shall identify the manufacturer, the product and the referenced standard and shall
simply state that the manufacturer certifies that the product conforms to all requirements of the
project specification and of the referenced standards listed.

DELIVERY AND STORAGE -

Equipment and materials shall be properly stored and adequately protected and carefully handled to
prevent damage before and during installation. Equipment and materials shall be handled, stored
and protected in accordance with the manufacturers recommendations and as approved by the
Engineer. Electrical conduit shall be stored to provide protection from the weather and accidental
damage. Cables shall be sealed, stored and handled carefully to avoid damage to the outer
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covering or insulation and damage from moisture and weather. Damaged or defective items shall be
replaced with new items at no cost to the Owner.

CATALOGUED PRODUCTS

Materials and equipment shall be catalogued products of manufacturers regularly engaged in
production of such materials or equipment and shall be at manufacturer’s iatest standard design that
complies with the specification requirements. When two or more units of the same type, class and
size of equipment are required, these units shall be products of a single manufacturer; however, the
component parts of the system need not be the products of the same manufacturer. Each major
component of equipment shall have the manufacturer's name, address and the model of the serial
number on a nameplate securely affixed in a conspicuous places, the name plate of the distributing
agent will not be acceptable.

MANUFACTURER’S RECOMMENDATIONS

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

WORKMANSHIP

The work throughout shall be executed in the best and most thorough manner under the direction of
the Contractor and to the satisfaction of the Owner and Engineers, who will jointly interpret the
meaning of the drawings and specifications and shall have the authority to reject any work materials
which, in their judgment, are not in full accordance therewith

The Contractor shall have on file, for ready access and reference, a set of drawings indicating all
work as actually installed incorporating in the same all changes and additions. Upon the termination
of the Contract, he shall prepare a set of tracings indicating thereon the Electrical Work as actually
and finally installed. These drawings shall be turned over to the Engineers.

The Contractor shall be responsible for keeping stocks of material and equipment stored at the
premise in a neat and orderly manner. The exposed surfaces of wirings, conduit system or
equipment which have become covered with dirt, plaster or other materiat during handling and
construction shall be thoroughly cleaned by Contractor before such surfaces are prepared for final
finish, painting or concealment within the building structure. :

The Contractor shall employ skilled craftsmen experienced in installation of the types of electrical
materials and equipment specified. Use specialized installation tools and equipment as applicable.
Produce acceptance installation free of defects.

MATERIALS / TESTS

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

The Contractor shall be familiar with the specifications 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 shall guarantee that the electrical systems shall be free from all
defects of workmanship and of materials, and that it will 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
shall be made at the expense of the Contractor.

The Contractor shall not suspend or delay the work without justifiable cause. Subsequent delays
shall be deemed as a sufficient cause for penalties or termination of contract in which the Engineer
shall have the right to take-over the work and all materials 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 / CUTTING / PATCHING

The Contractor shalt provide all openings, sleeves, also inserts in walls, floors, and beams as
required for his work. All unused openings shall be grouted in. The Contractor shall do all patching
requirements necessary and these shall be done so as to exactly match the surrounding area
without the evidence of alteration or patching.

TEMPORARY LIGHT AND POWER

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

CODES, INSPECTION, PERMITS AND FEES

The work under this contract is to be installed according to the requirements of the latest edition of
the Philippine Electrical Code, the rules and reguiations of the local authorities of Port of Benoni,
Camiguin and the requirements of local Power Company of Camiguin Electric Cooperative.

All necessary permits and electrical fees required for this' work shall be obtained by and at the
expense of the Contractor. The contractor shall furnish the Engineers and the Owner final certificate
of electrical inspection and approval from the proper government authorities after completion of the
work. The Contractor shall prepare all as-built and all forms and documents required by the
approving authorities.

Power service application including drawings for the work shall be obtained by and at the expense
of the Contractor. The Contractor shall comply with ail requirements of the utility company regarding
service applications.

ELECTRICAL CHARACTERISTICS

The electrical characteristics for this project shall be 240V, three phase wire, and 60Hz or as per
system requirements as shown in the plan.

CLEANING UP

The Contractor shalt remove alf dirt, debris, and rubbish and waste materials caused by him i the
process of his work. He shall also remove all toois, temporary power installation, scaffoiding and
surplus materials after completion and acceptance of work.
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MATERIAL REQUIREMENTS
NAMEPLATES

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

EXECUTION
NAMEPLATE MOUNTING

Provide number, focation, and letter designation of nameplates as indicated. Fasten nameplates to
the device with a minimum of two sheet-metal screws or two rivets.

INTERIOR WIRING SYSTEMS

SUBMITTALS
a. Shop Drawings: Submit for the foliowing:
1. Location of panel boards and circuit breaker
2, Conduit support / hanger's installation drawing
b. Manufacturer’s data: Submit for the following:
1. Circuit Breakers
2. Switches
3. Conduit and fittings (each type)
5. Device Plates
6. Insulated conductors
7. Outlet and junction boxes
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 joints shall be of the same brand as for the PVC pipe.

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

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

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

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

b. The Contractor shall consult with the Engineer as to the nature of the various fittings to be
used before installing his outlet fittings, and shali conform strictly in the use of 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 alt cases standard and where such boxes are not
available on the market, special boxes shall be secured by the Contractor at his own
expense. In general outlet boxes shall be at least 100mm diameter, 53mm deep and No. 16
minimum gauge.

JUNCTION AND PULL BOXES

a. Junction and pult boxes, of code gauge steel, galvanized shall be provided as indicated or as
required for facilitating the pulling of wires and cables. Pull boxes as finished places shall be
located and installed with the permission and to the satisfaction of the Engineer.

b. All junction and pull boxes. on. exposed conduit work shall be provided with hubs for threaded
: pipe entry and covers provided with neoprene gaskets.

WIRES AND CABLES

a. All wires shall be obpper, soft-drawn and annealed, shall be 98% conductivity, shall be
smooth and true of a cylindrical form and shall be within 1% of the actual size called for.

b. All wires and cables shall comply with the requirements of the Underwriters Laboratories, the
ASTM and ICEA as they apply to the particular usage.

(o Wires and cables fdr power and lighting system shall be plastic insulated for 600 volts
working pressure type “THHN/THWN-2" unless otherwise noted on plans or specified.

d. Tag Marking

In general, branch circuit conductors and cables shall be propery marked by means of a
printed tag taped on each wire indicating origin/load and or panel(s) where load is
connected. 3

€. Splices and Termination Components

UL 486A as applicable, for wire connectors and UL 510 for insulating tapes. Connectors for
5.5 mm? and smaller diameter wires shalt be insulated, pressure-type in accordance with UL
486A or UL 486C (twist-on splicing connector). Provide solderess terminal lugs on stranded
conductors.

DEVICE PLATES

Provide UL listed, one piece device plates for outlets and fittings to suit the devices installed. Plates
on unfinished walls and on fittings shall be of zinc-coated sheet steel or cast metal having round or
beveled edges. Plates on finished walls shall be satin finish stainless steel or brushed —finished
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aluminum, minimum 0.03 inch thick. Screws shall be machine type with countersunk heads in a

color to match the finish of the plate. The use of sectional type device plates will not be permitted.

Plates installed in wet locations shall be sealed in gasket. Device plates for telephone and
intercommunication outlets shall have a 3/8 inch bushed opening in center.

WALL SWITCHES AND PLATES

Wall switches in general shall be rated 10 amperes at 230 volts or with ampere and voltage ratings
as required. Switches shall be flush mounting and of the rocker type, spring operated. The type of
switches shall be tumbler operation and the color, plating and appearance of wall plates shall be as
selected by the Engineer. Appropriate samples shall be submitted prior to purchase of wall switches
and face piates.

WALL RECEPTACLE AND PLATES
a. Receptacle outlets shall be 15 amperes, 230 volts, 2 pole, 3 wire parallel slot, grounding

type. Paralle! slot outlet rated 15 amps. 125 v grounded type shall be acceptable for use with
230v system. Locking type and other special purpose outiets shall be as indicated in the

plans. :

b. Provide weather proof receptacle plate cover for each convenience receptacle outlet
indicated as weatherproof.

PANELS AND CABINETS

a. Standard panels and cabinets, as much as possible shall be used and assembled on job. Alf

panels shall be dead front construction, furnished with trims for flush or surface mounting.
Cabinets shall be of code gauge steel with gutters at least 100mm wide and if necessary, it
has to be made wider. The trim for all panels shall be finished in industrial grey enamel over
a coat of rust inhibitor.

b. Lighting panels shall be equipped with branch circuit breakers as required and mains as
noted on Plans or Panel Schedule.

c. Panel board main bus work shall be ampacity rated to equal or exceed overcurrent
protective device immediately ahead of it. All buss work shall be properly secured to
withstand available short circuit forces at the location.

d. Distribution panels shall be of the same type as lighting panels except equipped with one
pole, two poles and three poles air circuit breakers of sizes, voltages ratings and interrupting
capacity as called for on plans.

INDIVIDUAL BREAKERS

a. Provide individual circuit breakers where indicated on plans. Voltage ratings shall be suitable
in each case of service application. Enclosures shall be General Purpose, NEMA type |,
except where specifically noted on plans or assembled on pane! cabinets.

All protective devices shall meet NEMA and U.L specifications. Short circuit rating shall be
as indicated on the plan.

b. Circuit breakers shall consist of a quick-make, quick -break type entirely trip-free operating
mechanism with contacts, arc-interrupter, and thermal magnetic trip unit for each pole, all
enclosed in a molded-phenolic case. The thermal magnetic trip unit shall provide time-
delayed overload protection, and in case of overload or short circuit current in any one pole
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the circuit trips instantaneously. Circuit breaker shall be trip indicating, when tripped position
of breaker handle midway between “ON" and “OFF” positions.

c. Alt circuit breakers shall be bolt-on type unless noted otherwise.

d. All circuit breakers rated above 225 amps shall have interchangeable trip units. Unless
otherwise specified, minimum interrupting rating for 230 volts circuit breakers shall be 10,000
amperes. 3

PANELBOARD BUSES

All buses shall be copper éupport bus bars on bases independent of circuit breakers. Main buses
and back pans shall be designed so that breakers may be changed without machining, drilling, or
lapping. Provide separate ground bus per UL 67 for connecting grounding conductors; bond to steel
cabinet. ‘

EXECUTION
INSTALLATION
a. Wiring Methods

Provide insulated conductors installed in conduits, except where specifically indicated or
specified otherwise or required by PEC and NFPA 70 to be installed otherwise. Provide
insulated, equipment grounding conductor in feeder and branch circuits, including lighting
circuits. Provide insulated, conductor for grounding conductors installed in conduits or
raceways. ‘

b. Conduit Installation

Uniess indicated otherwise, conceal conduit within finished walls, ceilings, and floors. Keep
conduit a minimum of 150mm away from paralle! runs of flues and steam or hot water pipes.
Install conduit parallel with or at right angles to ceilings, walls, and structural members where
located above accessible ceilings and where conduit will be visible after completion of
project. Run conduits in crawl space under slab as if exposed.

1. Where conduits rise through floor slabs, curved portion of bends shall not be visible
above finish slab.

2. Conduit Support;

Conduit shali be supported by pipe straps, wall brackets, hangers, or ceiling trapeze.
Fasten by wood screws to wood; by toggle bolts on hollow masonry units; by
concrete inserfs or expansion bolts on concrete or brick; and by machine screws,
welded studs, or spring tension clamps on steelwork. Threaded C-clamps may be
used on rigid steel conduit only. Do not weld conduits or pipe straps to steel
structures. Load applied to fasteners shalf not exceed one-fourth proof test load.
Fasteners attached to concrete ceilings shall be vibration resistant and shock
resistant. Holes cut to depth of more than 40mm in reinforced concrete beams or to
depth of more than 20mm in concrete joints shall not cut main reinforcing bars. Fill
unused holes. In partitions of light steel construction, use sheet metal screws. In
suspended-ceiling construction, run conduit above ceiling. Do not support conduit by
ceiling support system. Spring-steel fasteners may be used for lighting branch circuit
conduit supports in suspended ceilings in dry locations.
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3. Changes in direction of runs with symmetrical bends or cast-metal fittings. Make

field-made bends and offsets with hickey or conduit-bending machine. Do not install

crushed or deformed conduits. Avoid trapped conduits. Prevent plaster, dirt or trash

from lodging in conduits, boxes, fittings, and equipment during construction. Free
clogged conduits of obstructions.

4. The Contractor shall instali pull wires in empty conduits. in which wire is to be
installed by others. The pult wire shall be 2mm? zinc- coated steel or plastic having
not less than 91 kgs tensile strength. Leave not less than 300mm of slack at each
end of the pull wire.

5. Conduit Insta]led in Concrete Floor Slabs

Locate so as not to adversely affect structural strength of slabs. Install conduit within
middle one-third of concrete slab. Do not stack conduits. Space conduit horizontally
at a minimum of three diameters, except at cabinet locations. Curved portions of
bends shall not be visible above the finish slab. Increase slab thickness as necessary
to provide minimum 25 mm cover over conduits. Where embedded conduits cross
expansion joints, provide suitable watertight expansion fittings and bonding jumpers.
Conduit larger than 26mm trade size shall be parallel with or at right angles to main
reinforcement; when at right angles to the reinforcements, the conduit shall be closed
to one of the supports of the slab.

6. Fasten conduits to sheet metal boxes. and cabinets with two locknuts where required
by PEC and NFPA 70, where insulated bushings are used, and where bushing
cannot be brought into fim contact with the box; otherwise, use minimum single
locknut and bushing. Locknuts shall have sharp edges for digging into wall of metal
enclosures. Install bushings on ends of conduits, and provide insulating type where
required by PEC and NFPA 70.

7. Flexible Conrfection:

Provide fiexible connection of short length, 1.8 meters maximum for recessed and
semi-recessed lighting fixtures.

Boxes, Outlets, and Supports

Provide boxes in wiring or raceway systems wherever required for puliing of wires, making
connections, and mounting of devices or fixtures. Boxes for metallic raceways shall be cast-
metal, hub-type when located in wet locations, when surface mounted on outside of exterior
surfaces, when installed exposed up to 2.1meters above interior floors and walkways, or
when installed in- hazardous areas. Boxes in other locations shall be sheet steel, except that
aluminum boxes may be used with aluminum conduit. Each box shali have the volume
required by PEC and NFPA 70 for the number of conductors enclosed in the box. Boxes for
mounting lighting fixtures shall not be less than 100 mm2 or octagonal, except that smaller
boxes may be installed as required for fixture configurations as approved. Boxes for use in
masonry-block or tile walls shall be square-cornered, tile-type, or standard boxes having
square-comered, tile-type covers. Provide gaskets for cast-metal boxes instalied flush with
outside of exterior surfaces. Provide separate boxes for flush or recessed fixtures when
required by fixture terminal operating temperature. Fixtures shall be readily removable for
access to boxes unless ceiling access panels are provided. Support boxes and pendants for
surface-mounted fixtures on suspended ceilings independently of ceiling supports, or make
adequate provisions for distributing load over ceiling support members. Fasten boxes and
supports with wood screws on wood, with bolts and expansion shields on concrete or brick,
with toggle bolts on hollow masonry units, and with machine screws or welded studs on
steel. In open overhead spaces, cast boxes threaded to raceways need not separately
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supported except where used for fixture support; support sheet metal boxes directly from

building structure or by bar hangers. Where bar hangers are used, attach bar to raceways on

opposite sides of box, and support raceway with approved type fastener maximum 600mm

from the box. When penetrating reinforced concrete members, avoid cutting reinforcing
steel. ‘

1. Boxes for use with raceway systems shall be minimum 40mm deep, except where
shallower boxes required by structural conditions are approved. Boxes for other than
lighting fixture outiets shall be minimum 100mm2, except that 100 by 50mm boxes
may be used where only one raceway enters outlet.

2. Pull Boxes:

Pull boxes shall be constructed of not less than the minimum size required by PEC
and NFPA 70 of code-gauge aluminum or galvanized sheet steel, except where cast-
metal boxes are required in locations specified herein. Boxes shall be furnish with
with screw-fastened covers. Where several feeders pass through common pull box,
the Contractor shall tag the feeders to indicate clearly electrical characteristics, circuit
number, and panel designation.

Mounting Heights

The Contractor shall mount panelboards, and circuit breakers, and main disconnecting panel
so the height of the operating handle at its highest position is maximum 1.8 meters above
floor. Mount lighting switches 1.4 meters above finished floor, receptacles 300mm above
finished floor and other devices. The Contractor shall measure mounting heights of wiring
devices and ouflets to center of device or outlet.

Conductor ldentification

Provide conductor identification within each enclosure where tap, splice, or termination is
made.

Splices

Make spiices in accessible focations. Make splices in conductors 5.5 mm?2 and smatter
diameter with insulated, pressure-type connector. Make splices in conductors 8.0 mm? and
larger diameter with solderless connector, and cover with insulation material equivalent to
conductor insulation.

Covers and Device Plates

Install with edges in continuous contact with finished wall surfaces without use of mats or
similar devices. Plaster fillings are not permitted. Plates shall be installed with alignment
tolerance of 3mm. Use of sectional-type device plates are not permitted. Plates installed in
wet locations shall be gasketed. :
Electrical Penetrations

Openings around electrical penetrations through fire resistance-rated walls, partitions, floors,
or ceilings shall be sealed to maintain fire resistive integrity as tested per ASTM E 814.

Grounding and Bonding

In accordance with PEC and NFPA 70. Ground all exposed, noncurrent-carrying metallic
parts of electrical equipment, metallic raceway systems, grounding conductor in metallic and
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non-metallic racewéys, and conductor of wiring systems. Make ground connection to driven

ground rods on exterior of building. Where ground fault protection is employed, ensure that
connection of ground does not interfere with correct operation of fault protection.

1. Grounding Conductor

Provide insulated, equipment grounding conductor in feeder and branch circuits,
including lighting circuits. Grounding conductor shall be separate from electrical
system neutral conductor. Provide insulated, conductor for grounding conductors
installed in conduit or raceways.

2. Resistance

Maximum resistance-to-ground of grounding system shall not exceed 10 ohms under
normally dry conditions. Where the resistance obtained exceeds 10 ohms, contact
the Engineer for further instructions.

FIELD QUALITY CONTROL

Furnish test equipment andj personnel and submit written copies of test results. Give the Engineer
five (5) working days notice prior to each test. -

a. Devices Subject to Manua! Operation

Each device subject to manual operation shall be operated at least five times, demonstrating
satisfactory operation each time.

b. Test on 600 volt wiring

Test 600Volt wiring to verify that o stort circuits or accidentat grounds exist. Perform
insulation resistance tests on wiring No. 14mm? (6 AWG) and larger diameter using
instrument which applies voltage of approximately 500 volts to provide direct reading of
resistance. Minimum‘resistance shall be 25,000 ohms.

c. Grounding System Tést

The Grounding system shali be tested to ensure continuity and resistance to ground is not
excessive. Test each ground rod for resistance to ground before making connections to rod;
tie grounding system together and test for resistance to ground. Make resistance
measurements in dry weather, not earlier than 48 hours after rainfall. Submit written results
of each fest to the Engineer and indicate location of rods as well as. resistance and soil
conditions at the time measurements were made.
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INTERIOR LIGHTING

SUBMITTALS

Data, shop drawings showing mounting heights, and reports shall employ the temminology,
classifications, and methods prescribed by the IES Lighting Handbook, as applicable, for the lighting
system specified.

a. Manufacturer's Data

1. Lighting fixtures, including lamps
2. Lamp Holders

PRODUCT

FLUORESCENT LIGHTING FIXTURES

a. Fluorescent Lamps |
Provide the number, type as indicated in the fixture schedule.

b. Saving Energy Fluorescent Fixtures
T8 /TS5 saving energy fiuorescent fixtures compatible to with original fixtures, no need for
ballast and starters. It saves 50% energy consumption, 60% more luminous than regular
fluorescent fixture, 10,000 hours of luminous light compare to 4000 hours of regular
fluorescent fixture. It produces less heat and noise.

c. Hi-Bay 100 watt LED light

d. LED Strip light

e. Vertical downlight recess mounted type

f. Vertical downlight surface mounted type

RECESS AND FLUSH MOUNTED FIXTURES

The Contractor shalf provide type that can be re-lamped from the bottom. Trim for the exposed
surface of flush-mounted fixtures shall be as indicated.

LED BULB

Recessed and surface mounted LED globe bulb, use for general lighting to replace the compact
fluorescent lamp. It is used in commercial areas and homes for general purposes. Life span of LED
~ is 35,000 to 50,000 hours. Provide 50% more efficient than CFL, reliable electronic power line,
strong stability, direct replacement to CFL, energy efficient and environmental friendly and electricity
savings

EXECUTION

INSTALLATION

Set lighting fixtures plumb, square, and level with ceiling and walls, in alignment with adjacent
lighting fixtures, and secure in accordance with manufacturers directions and approved shop
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drawings. The installation shall meet with the requirements of PEC and NFPA 70. Mounting heights
specified or indicated shall be to bottom of fixture for ceiling-mounted fixtures and to center of fixture
for wall-mounted fixtures. Obtain approval of the exact mounting for lighting fixtures on the job
before installation commence and, where applicable, after coordinating with the type, style, and
pattem of the ceiling being instalied.

Recessed and semi-recessed fixtures may be supported from suspended ceiling support system
ceiling tees if the ceiling system support rods or wires are provided at a minimum of four rods or
wires per fixture and located not more than 150 mm from each comer of each fixture. Do not
support fixtures by ceiling acoustical panels. Where fixtures of size less than the ceiling grid are
indicated to be centered in the acoustical panel, support such fixtures independently or with at least
two 20mm metal channels spanning, and secured to, the ceiling tees. Provide rods or wires for
lighting fixture supports under this section of the specifications. Additionally, for recessed fixtures,
provide support clips securely fastened to ceiling grid members, a minimum of one at or near each
corner of each fixture. ‘

GROUNDING

Ground non-cutrent-carrying parts of equipment as specified in “Interior Wiring Systems.” Where the
copper grounding conductor is connected to a metal other than copper, provide specially treated or
lined connectors suitable for this purpose.

FIELD TESTS

The Contractor will provide jelectric power and apparatus / instruments required and camy out the
field tests. ‘

a.  Operating Test

Upon completion of fhe installation, conduct an operating test to show that the equipment
operate in accordance with the requirements of this section. -

b Insulation Resistance Test

Perform as specified in “Interior Wiring Systems”, both before and after connection of fixtures
and equipment. ‘

c. Ground Resistance Tests
Perform as specified in “Interior Wiring System.”
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ITEM 15 : DISTRIBUTION TRANSFORMER

SCOPE OF WORK

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

found necessary.

GENERAL REQUIREMENTS
a) Ali 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 National Standard Institute - (ANSI)

2. Insfifute of Electrical and Elecfronics Engineers - (IEEE)

3. National Electrical Manufacturer Association - {NEMA)

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

b} Materials Requirements

Available on tap changer for de-energized operation

o Distribution Transformer,

o Conventional

o Pole Type

o Oil Immersed

o Self -Cooled

o Single Phase, 1@ , 6Chz

o 65 °C Temperature rise
Capacity : KVA
Primary Voltage : 7.627/13.2YkV

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

Primary BIL. Rating 95kvV
Secondary Voltage 120 /240V
Secondary BIL Rating : 30kV
Percent Impedance ANSI Standard
HV/LV Conductor : Copper / Aluminum
Insulating Fluid: Mineral Oil
Core : Silicon Core
NLL : 190W
LL : 650W

c) Standard Test Reports:

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

OO0 0CcoOoo

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

PRODUCTS (DISTRIBUTION TRANSFORMER)

External Features
o High Voltage Bushing
o Low Voltage Bushing
o Tank and Cover
o Pressure Relief Valve
o Tank and Low Voltage Grounding Provision
o Externafly Operated No-t.oad Tap Changer
o Radiators

Internal Features
o Core Coit Assembly
o Winding Material
o Insulating Di-Electric Fluid
o Coil Support

PRODUCTS {(GENERAL DESCRIPTION)

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

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

3. Tank and Cover, manufactured from hot-rolled steel sheets and pressure tested to ensure
aleak free enclosure. Grit blasted or chemically treated to remove every trace of scale, rust
or oil, for better paint adhesion. 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 electrical surges.

6. Externaily Operated No-Load Tap Changer, provides up to five (5) primary voltage for
convenient changing of high voltage tap connection at no —load.

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

8. Core Colil Assembly, uses a superior transformer insulation system and is permanently
centered in the tank using a close fitted steel frame. Materials used for our coils, are wither
sificon-iron for our Blue and Silver series or Amorphous metal for our gold line.
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9. Winding Material, distribution transformer uses a combination of standard copper-
aluminum or copper-copper winding materials.

10. insulating ~Di- Electric Fluid, used are either mineral oil or an environment friendly high
fire point fluid.

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

EXECUTION
INSTALLATION
Shall be in accordance with the code and requirements specified herein.
GROUNDING
Ground all exposed non-current-carrying metallic parts of electrical equipment.

WORKMANSHIP

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

TESTING OPERATIONS

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

GUARANTEE

Upon completion and before final acceptance of the work, the Contractor shall furnish
the Engineer a written guarantee stating that all works executed are free from defects on
materials and workmanship. The guarantee shall be for a period of one year from the
date of the final acceptance. Any work that becomes defective during the said period
shall be corrected / replaced by the Contractor at his own expense in a manner
satisfactory to the Authority.
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ITEM 16 : | GROUNDING SYSTEM AND LIGHTNING PROTECTION
GENERAL
REFERENCES

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

1. American Naﬁonér Standards Institute (ANSI)

ANSI| C135.30 (.1988) Zinc-Coated Ferrous 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, Ground Impedance, and
Earth Potentials of a Ground System

3. National Fire Protection Association (NFPA)

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

4. Underwriters Labbratories (UL)
UL Elec Const Dir (2007) Electrical Construction Materials Directory
UL 96 (2005) Lightning Protection Components
UL 96A (2007) Installation Requirements for Lightning Protection Systems
UL 467 (2007) Grounding and Bonding Equipment
5. Institute of Integréted Electrical Engineer (lIEE)
PEC (2002) Philippine Electrical Code
6. Philippine National Standard (PNS)
'BS (2002) Bureau of Standard
RELATED REQUIREMENTS

"Electrical General Requiren;ents,“ appfies to this section with additions and modifications specified
herein. :

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

SUBMITTALS

1. Shop Drawings

Qverall lightning protédion system each major component
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2. Test Reports

Grounding system test
Lightning protection 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 "shall" has been substituted for "should" wherever it appears.

1. Instaliation Drawings

a. Submit installatidn shop drawing for the overall lightning protection system. Drawings
shait include physical layout of the equipment, mounting details, relationship to other
parts of the work, and wiring diagram.

b. Submit detail drawings for each major component to include manufacturer's descriptive
and technical literature, catalogue cuts, and installation instructions.

2. UL Listing or Label

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

SITE CONDITIONS

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

MATERIAL REQUIREMENTS
MATERIALS

Do not use a combination of materials that forms an electrolytic couple of such nature that corrosion
is accelerated in presence of moisture unless moisture is permanently excluded from the junction of
such metals. Where unusual conditions exist which would cause corrosion 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 material.

1. Main and Bonding Cénductors
NFPA 780 and UL 96:
2. Gopper
- Provide copper condﬂctors on non-metatlic stacks that do not weigh fess than 144.83 kg per

300 meters, and provide cable such that the size of any strand in the cable is not less than
2mm2, |
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COMPONENTS
1. Air Terminals

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

2. Ground Rods

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

3. Connections and Terminations

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

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

Provide bonding plates, air terminal supports, clips, and fasteners that conform to UL 98
classes as applicable.

EXECUTION
INTEGRAL SYSTEM

Lightning protection system consists of air terminals, 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
part of the building's lightning protection system. Conductors are required to be in protective
sleeves. :

1. Air Terminals

Air terminal design and support conforming to NFPA 780. Rigidly connect terminals to, and
make electrically continuous with, down conductors by means of pressure connectors or
crimped joints of T-shaped malleable metal. Provide pressure connector or crimped joint
with a dowel or threaded fitting to connect ground rod conductor with air terminal. Set air
terminals at ends of structures not more than 610mm from ends of ridges. Where non-
metallic spires, is present, mount air terminal to the side. In addition, where spires project
more than 3050mm above the building, continue conductor from air terminal to nearest down
conductor securely connect thereto.

2. Down Conductors

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

Construction of Port Operations Building
Port of Banoni, Brgy. Banoni, Mahinog, Camiguin



91
Technical Specifications (Building Works)
{Grounding System and Lightning Protection)

a. Ground Connections

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

b. Grounding Electrjodes

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

FIELD QUALITY CONTROL
1. Grounding System Tést'

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

2. Lightning Protection System Inspection
Make visual iﬁspecﬁbns to verify that there are no loose connections which: may result in

high resistance joints and that conductor and system components are securely fastened to
their mounting surfaces and are protected against accidental mechanical displacement.
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ITEM 17 : COMMUNITY ANTENNA TELEVISION SYSTEM (CATV)

GENERAL

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

REFERENCES

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

1.

2.

16.

11.

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

American National Standards Institute (ANS!)
ANSI C2 (1997) National Electrical Safety Code

. Code of Federal Regulations (CFR)

29 CFR 1910.27 Fixed Ladders
47 CFR 76 Cable Television Service
47 CFR 76.605 Technical Standards

Electronic Industries Association (E1A)

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

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

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

National Cable Television Association (NCTA)
NCTA 02 (1989) Measurements on Cable Television Systems

National Electrical Manufacturers Association (NEMA)
NEMA 250 (1991) Enclosures for Electrical Equipment (1000 Volts Maximum)

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

Institute of Integrated Electrical Engineers of the Philippines (HEE)
PEC {2000) Philippine Electrical Code

Philippine National Standard (PNS)
BS (2002) Bureau of Standard
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SYSTEM DESCRIPTION
1. CATV

Community Antenna Television (CATV) System is a network of cables, headend, and electronic
components that process and amplify television (TV) and frequency-modulated (FM) radio
signals for distribution from one central location equipped with a common system of antennas to
TV sets housed in numerous buildings situated in a community or campus-like 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 signals to each receiver. Provides
distortion-free signal to TV sets by isolating each receiver from the system and by providing
proper amount of signal to each set.

¢. Local Programming

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

2. Cable

Tmnkcabbisabwbsseaﬂeusedtotmnmﬂ#wdeskeddgn&ﬁmmehea&adeqmpmem
into the general area to be served. Feeder cables are connected to the trunk cable through
bridging amplifiers and are used to transport signal into close 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 wall outlet.

3. System Components

System shall provide high quality TV and FM signals to all outlets. Provide any combination of
items specified herein to achieve required performance, subject to approvals, limitations,
acceptance test, and other requirements specified herein. System shall include antennas;
antenna towers; band-pass fiiters; mixers; preampiifiers; power supplies; converters; 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

¢. FM broadcast band, 88-108 megahertz (MHz).
d. CATV feed from the commercial CATV system).
e. Satellite feed channels.

f. Locally originated program channels
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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 mill voits (dBmV)
{1,400 microvolts). | :

b. Headend

1) Visual carrier to noise fatio of the headend processor: 58 decibels (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. i

4) Modulation linearity: 10 percent.
5) Modulation: 87.5 percent.
6) Undesired low frequencj:y disturbance: 0.5 percent.
7) Spurious signals: must:comply with 47 CFR 76 FCC Rules, 47 CFR 76.605, SUBPART A.
8) Differential gain: 1 dB.
9) Differential phase: 0.03726 rad.
10) Chrominance - luminance delay inequity: 150 nanoseconds.
11) Short time waveform distoﬁion (K factor): 4 percent.
c. Distribution System |
1) Modulation distortion af power frequencies: 4 percent or less hurr‘1 distortion;
2) Composite third order distortion for:

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

3) Subscriber terminal isol?tion: 18 dB or greater.
4) Carrier to second order beat ratio: 60 dB.
5) Peak to valley frequenc& response (6 megahertz (MHz)): 2.3 dB.

6) Frequency response adrossvidea— pass band of any channel: plus or minus- 1 dB.
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7) Visual, aural carrier level - 24-hour variation: 47 CFR 76 FCC 47 CFR 76.605 Rules 4, 5,
and 6. *

8) Frequency determination: 47 CFR 76 FCC 47 CFR 76.605,

SUBPART A Rules (1}2)(3).

d.

Extension of Existing System

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

e. All New System Tolerance

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

SUBMITTALS

Submit the following:
1. Shop Drawings

CATV system wiring diagrams and installation details

b. ICATV system components

2,

Product Data

a. Antennas

b. Antenna towers

c. Preamplifiers

d. Splitters/cembiners

e. Multiplexers 1

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

h. Attenuators

i. Traps

j. Band-pass filters

k. Terminators

l. Line tap-off ;

m. Matching transformers

n. Wall taps i

0. Set top converters |

p. TV monitors |

q. Cables, including trunk, feeder, subscriber service, and interior
r. CATV housings/pedestals

s. Grounding block

t. Ground rods ‘

u. Drop wire clamps |

v. Local programming equipment
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Submittals for each manufactured item shall be the 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. Ground rod tests

c. System pre-test |

d. Acceptance tests |

e. Operational test pian

. Operationat test procedures
g. Ground rod test procedure

4. Operation and Maintenance Data
a. CATV system,

Submit operation and maintenance data. Submit a draft copy with the acceptance test procedure
for use during the site test, and update with all changes required prior to final acceptance.
Update all operation and maintenance data to include modifications made during installation,
checkout, and acceptance.

QUALITY ASSURANCE
1. Wiring Diagrams and lnstéllation Details

llustrate how each item of equipment functions in the system and include an overall system
schematic indicating the relationship of MATV/CATV units on one diagram. Drawings shall
include wiring diagrams and instaffation details of equipment indicating proposed focations, fayout
and arrangements, and other items that must be shown to ensure coordinated instaliation.

2. Operationa! Test Plan

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

3. Operational Test Pmcedufes

Use test plan and desigh documents to develop test procedures. Procedures shali consist of
detailed instructions for a test setup, execution, and evaluation of test results.

4. Ground Rod Test Proceddre

Submit three copies of manufacturer's procedure for using the ground
MAINTENANCE |
1. Maintenance Data

Maintenance manual shall contain descriptions of maintenance for the overall MATV/CATV
system as well as for the equipment. It shall include inspections, scheduling for and types of
periodic preventive maintenance, fault diagnosis, troubleshooting techniques, and repair or
replacement of defective components. It shall also include safety precautions for locking out
hazardous energy sources.
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2. Functional Design Data

Functional design manual shall 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
Submit a hardware manual describing all equipment provided, including:

a. General description and specifications.

b. Installation and checkout procedures.

c. Headend and system schematic diagrams.

d. Electrical schematics and layout drawings.

e. Alignment and calibration procedures.

f. Manufacturer's repair parts list indicating sources of supply include national stock
numbers.

4. Operator Data

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

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

MATERIAL REQUIREMENTS
ELECTRONIC EQUIPMENT
Electronic equipment shall be produced and designed by the same manufacturer with major
components of the equipment to have the manufacturer's name, model, and serial number
permanently attached. Equipment shall function properly as a complete integrated system.
HEADEND EQUIPMENT
1. Antennas
Heavy duty, professional quality antennas shall be designed to withstand a minimum wind load of
[200] km/h. Elements shall have sealed ends [low band element shall be fibre filled. The boom
shall not contain open holes. Antennas shall match a 75-ohm transmission fine. Front-to-back
ratio shall be 15 dB or higher. Matching devices shall 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 climbing the full
length of the tower.
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3. Preamplifiers
When required, preampiiﬁers shall be antenna- or mast-mounted with power duplexed on the
down lead. Preampiifiers shall be weatherproof and shall be capable of operating in temperatures
of minus 30 to plus 60 degrees Celsius (C).

4. Modulators |
Provide an audio video njodulator for each channel of locally originated programming.

5. Channel Converters

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

6. Distribution Amplifiers
Provide [broadband] [single-channel} distribution amplifiers.
7. Traps :
Traps shall be designed to reject any transmission interfering with desired signal reception.
8. Attenuators
Provide attenuators to équalize sighal levels, when required. Varable attenuators are not
permitted.
9. Multiplexers :

Use multiplexers to comb?ne signals from multiple antennas. Use at the local program originating
location to prevent overloading the local TV receiver.

10. Splitters/Combiners

Use. splitters/combiners. w:th- characteristics equal {o or exceeding the characteristics listed in
this paragraph over the entire operating band.

All unused outlets must Se terminated with 75 ohm terminators.

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

11. TV Monitors
Use TV monitors which cbmpiy with ANSI/EIA-412-A.
12. TV Mountings :
Use TV flush wall mounfings and TV sheif wall mountings.
13. Power Supplies |
Power supplies shaf coniain a current limiter circuit to protect against short circuits on the radio

frequency (RF) line. Provide overvoltage protection to protect solid state equipment from line
surges and induced voltages, IEEE C62.41.
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DISTRIBUTION EQUIPMENT
1. Distribution Amplifiers |

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

a. Trunk Amplifiers |
Trunk amplifiers shall have automatic fevel and slope features.

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

2. Cables and Associated H;rdware
a. Trunk Cabie
For aerial cable const‘ructiori, coaxial cable shall have the folfowing characteristics:

(1) Copper-clad aluminum center conductor.
(2) 2.28mm@. L

(3) Foam polyethylene dielectric.

(4) Seamless aiuminum tubing shield.

(5) 75 ohms impedance.

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

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

b. Feeder Caiale
For aerial cable construction; coaxial cable shall have the following characteristics:

1) Copper-clad aluminum center conductor.
2) 2.28mm@

3) Foam polyethylene dielectric.

4) Seamless aluminum tubing shield.

8) 75 ohms impedance.

6) 1.5dB-30.48 m of loss at 211 MHz.

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

c. CATV HousjingsfPedestals

CATV !housingslpedestals shall be weatherproof, sized as required, and shall
comply with NEMA 250.
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d. Subscribef Service Cable
Coaxial cable shall have the following characteristics:
1) Copper-covered steel center conductor.
2) 30 percent conductivity.
3) 0.813mm@
3) Foam polyethylene dielectric.
Shield shall have an inner surface of overlapped tape consisting of polypropylene encased in
aluminum and an outer surface of tape consisting of polypropylene encased in aluminum with an
overlap approximately 3.14 rad apart from the overiap point of the inner tape. Assembly shail be
protected by a polyethylene jacket with a fiooding compound between the jacket and the outer
shield. Cable shall exhibit 75-ohm impedance and a maximum loss of 4.2 dB 30.48 m at 211
MHz, :
e. Interior Cable
RG-6 / RG-59 type cable having the following characteristics:
1) Copper—oo-&ered steel center conductor.
2) 30 percent conductivity.
3) 0.813mm@
4) Foam polyethylene dielectric.
Shield shall consist of a polypropylene braid encased in aluminum with an effective shielding 81
dB down and protected by a polyvinyl chloride jacket. Cable shalt exhibit 75-ohm impedance and
a maximum loss of 4.2 dB 30.48 m at 211 MHz.
f. Drop wire Clamps
For terminating aerial subscriber service cable without a strength member, use a non-crushing

clamp. For terminating cable with a strength-supporting member such as a figure-8 cable,
terminate the strength member using a wire vise deadend.

g. Grounding Block
Provide corrosion-resistant grounding block suitable for outdoor installation.
h. Ground Rods
Provide [copper-encased fsteel] [copper-clad steel], [sectional-type] ground rods at least 19 mmin
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 hard, clean, and smooth throughout the length of the rod.
5. Terminators
Terminators shall be rated for 75 ohms and 1/4 watt and shall be equipped for power blocking.
6. Line Tap offs |

Line tap offs shalf have 18 dB minimum isolation from each tap fo the thru-fine. Pressure tap offs
are not pemitted. ‘
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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 general purpose, coior, black and white, cameras for studio classroom locations.

2. Lenses

General purpose lenses, }nillimeter {mm), f stop (f/) zoom lenses mm to mm, and /;
wide-angie lenses, mm, fl.

3. Digital Video Cassette Tabe Recorders
Two front-loading desktc)p,f rack-mounted, digital video cassette tape recorders.

4. Switcher '

Input, Joutput, [deskiop raickmunted-, bridging [terminating] switcher.
5. Fader .

Input one/output, desktop: recessed-in-the-table fader.
SUPPORT EQUIPMENT
1. Matching Transformers

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

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

3. Coaxial Connector Cable

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

4. Coaxial Cable Connecting Kits
d. 1830 mm, 75-ohm "F" fitting[s] connected to a 300-ohm spade tip matching transformer.

e. 1830 mm, 75-chm "F" fitting[s] connected to a 300-chm VHF/UHF spade tip and FM
screw terminals matching transformer with a band separator.
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5. Converters

Set top converters equipped for output channel number 2, 3, 4 with 9, 18, 36, 58, 66 input
channels. 1 ’

EXECUTION

INSTALLATION

1. Antenna System
a. Reception

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

b. Antenna Mounts

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

¢. Corrosion Protection and Wind Loading

All 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
anchored 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
overtuming, except that the minimum weight of the concrete footing alone, not considering the
weight of the earth cover, shall provide a safety factor of 1.0. Towers shall be designed to
resist forces generated by winds of km/h. Stee! antenna towers and antenna supporting
structures shall be designed, fabricated, and provided in accordance with applicable
requirements of ANSI/EIA/TIA-222-F; except that for factory finish, the hot-dipped galvanizing
process shall provide a zinc coating of 0.001218 g/mm?2 of surface.

e. Ladders, Obstruction Lights and Anticlimbing

Provide antenna towers with a system of horizontal members to serve as a Jadder. Towers
exceeding 6 meters in height shall be provided with a safety ladder device designed,
fabricated, and provided in accordance with 29 CFR 1910.27. Provide appropriate anticlimb
devices or security fencing around the tower] to prevent unauthorized climbing of the tower.
When riecessary, towers shalf be provided with obstruction fights and markings in accordance
with FAA AC-70/7460-1.
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f. Lightning Protection and Grounding

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

2. Headend

Provide headend equiprﬁent in the location identified on the drawings; mount the equipment in
Contractor-provided racks.

3. Distribution System

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

a. Exterior Aerial Cable Systém

(1) Existing pole line plant: Modify and expand the existing pole line, when required, to
provide strength and clearance in conformance with ANSI C2. When pole line extension is
required, provide in accordance with Section 16301N, "Overhead Transmission and
Distribution." Provide all new required materials and hardware.]

(2) New pole une plant: Provide in accordance with Section 16301N, “"QOverhead
Transmission and Distribution.”

(3) Aerial cable: Do not bend the cable more than the minimum radius recommended by the
manufacturer, based on the type of sheath used. Attach equipment housings containing the
electronic equipment to the strand, and connect the cable shield to the housings. Ground 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 connecting 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 building. For
distances greater than 30 meters, provide cable with a strength member. Terminate the
cable in 2 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 hardware.

(1) Existing exterior conduit system: Use only manholes and empty conduits reserved
exclusively 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 top face of all new manholes, handhole covers. All
manholes, handholes in streets must be rated AASHTO HB14 Class 20 wheel loading.
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Attach the weatherbroof housings containing the electronic equipment to the manhole,
handhole wall with corrosion-resistant hardware.

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

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

¢. Direct Buriéd Cable

Provide buried cable in accordance with Section Section 7.4, *Underground Electrical
Works." Provide CATV weatherproof housings/pedestals, handholes. The new
housing/pedestals, handholes for the electronic equipment are not indicated on the
drawings but shall be provided. Attach electronic equipment with corrosion-resistant
fasteners in these housings/pedestals, handholes. Connect cable 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 service cable to the building, and terminate in a
grounding block. Provide 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] fto a continuous length of metal cold water pipe without
insulating joints and to a ground rod assembly driven a minimum of 150 mm below the
surface of the surounding earth]. Resistance, as measured by a ground resistance

meter, shall be a maximum of 25 ohms.

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

4. TV [and FM] Receivers

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

SIGNAL SURVEY

Conduct a signal survey to detennine the best antenna location and orientation and the type of
antennas required for receiving desired signal levels and rejection of undesired signals.
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FIELD TESTING
1. Ground Rod Tests

Test ground rods for ground resistance value before the wire is connected. Use a portable
ground testing megohmmeter to test each ground or group of grounds. Instrument shall be
equipped with a meter reading directly in ohms or fractions thereof to indicate the value of the
ground electrode under test.

2. System Pre-test

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

a. Antenna outputs. |
b. Preampilifier outptfts.
¢. Headend output.
d. Distribution ampliﬁ:er inputs and outputs.
8. 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 prior to the date of
acceptance testing. CATV system shall be tested in accordance with the approved test plan in
the presence of the Contracting Officer's representative to certify acceptable performance.
System test shall verify that the total system meets all the requirements of the specification and
complies with the specified standards. Deficiencies revealed by the testing shall be corrected and
revalidated by follow-up testing.
INSTRUCTIONS AND TRAINING
1. Instructions to Govemment Personnel
Suppiy the services of fcompetent instructors to give complete instructions to designated
personnel in the operation, adjustment, and maintenance of the CATV system and related
equipment. Instructions shall include alarm indications, required corrective action, and pertinent
safety requirements. Supply operational training for the local programming equipment. Orient the
training specifically to the system provided. Number of training days (8-hour daysy of instruction
shall be for the CATV system and for the local programming equipment].
2. Training Documentation
Supply training manuals for each trainee and one additional copy for the library. Manuals shall

describe in detail the information included in each training program. Lesson plans and list of
reference material shall also be supplied.
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ITEM 18 . PUBLIC ADDRESS SYSTEM
/

GENERAL

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

REFERENCES
The publications listed below form a part of this specification to the extent referenced. The
publications are referred to within the text by the basic designation only. The edition or the revised
version of such codes and standards current at the date twenty eight (28) days prior to date of bid
submission shall apply. During Contract execution, any changes in such codes and standards shall
be applied after approval by the Owner. 1. Electronic industries Alliance (EIA) EIA ANSI/EIA-310-D
{1992) Racks, Panels, and Associated Equipment
2. Institute of Electrical and Electronics Engineers (IEEE)
IEEE C62.41 (1991; R 1995) Recommended Practice for Surge Voltages in Low-Voltage AC
Power Circuits
3. National Fire Protection Association (NFPA)

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

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

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

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

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

4. Certificates
a. Components

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

5. Operation and Maintenanice Data
a. Public Address Sjstem
SYSTEM DESCRIPTION |

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

1. Multi-Channel System with Paging

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

2. Single-Channel System

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

3. System Performance

The system shall provide even sound distribution throughout the designated area, plus or minus 3
dB for the 1/1 octave band centered at 4000 Hz. The system shall provide uniform frequency
response throughout the de5|gnated area, plus or minus 3 dB as measured with 1/3-octave bands
of pink noise at locations across the designated area selected by the Engineer. The system shall 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 total harmonic
distortion (THD). Unless otherwise specified the sound pressure reference level is 20 micro Pascal
(0.00002 Newton per square meter).

4. Detail Drawings

The Contractor shall submit detall drawings consisting of a complete list of equipment and matetial,
inciuding manufacturer's descnptlve and technical literature, performance charts and curves,
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catalogue cuts, and installation instructions. Note that the contract drawings show layouts based on

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

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

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

has been coordinated and will properly function as a unit. Drawings shall show proposed layout of

equipment and appurtenances, and equipment relationship to other parts of the work including
clearances for maintenance and operation.

5. Spare Parts

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

DELIVERY AND STORAGE

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

VERIFICATION OF DIMENSIONS

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

MATERIAL REQUIREMENTS

STANDARD PRODUCTS

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

1. identical items

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

2. Nameplates

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

MIXER-PREAMPLIFIER (Optional)

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

Rated Output: - 18dB
Frequency Response: | Plus or Minus 1 dB, 20 - 20,000 Hz
Distortion: Less than 0.5 percent, 20 - 20,000 Hz
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Signal to noise: Microphone - 60 dB
Auxiliary: 70dB
Inputs: 5-independent balanced low-impedance transformer-isolated
input Sensitivity: Microphone - 0.003 volts

. Auxiliary 0.125 volts
. Magnetic Cartridge - 0.0005 volts

Input Channel Isolation: 80 dB minimum

Tone Controls: Ptus or Minus 10'dB range at 50 and 15,000 Hz
Power Requirement: 220-240 Vac 60 Hz

POWER AMPLIFIERS

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

Power amplifiers as a minimum conform to the following specifications:

Rated power output: 80, 125, 250 watts RMS.

Frequency Response: Plus or Minus 3 dB, 20-20,000 Hz
Distortion: Less than 2 percent at RPO, 600-13,000 Hz
fnput impedarice: 50 k ohm unbatanced

Output Impedance: Balanced 4 and 8 ohms

Qutput voltage: 25 and 70.7 volts

Power Requirement: 220-240 Vac 60 Hz

MIXER AMPLIFIER (Optioneiﬂ)

Mixer amplifier shall as a minimum conform to the following specifications:

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

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

Distortion: Less than 1% at RPO, 60 - 13,000 Hz

Inputs: 2 microphones (high impedance or low-impedance unbalanced
+ 2 Aux. (high-impedance)

Output Impedance: Balanced 4 and 8 ohms

Output Voltage: 25 and 70.7 volts

Power Requirement; 220-240 Vac 60 Hz
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MICROPHONE INPUT MODULES

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

Rated Outputs: 0.25 volts into 10,000 ohms

' 1.0 volts into 10,000 ohms
Frequency Response: Plus or Minus 2 dB, 20 - 20,000 Hz
Distortion: Less than 0.5 percent 20 - 20,000 Hz
lnputs: 4 transformer - coupled balanced 150 ohm
Input Sensitivity: : 0.003 volts
Input Channel Isolation: 70 dB minimum
MICROPHONES |

1. Desk Microphone

Microphones shall as a minimum conform to the following specifications:

Element: Dynamic

Pattern: Cardioid (Unidirectional)

Frequency Response: 50-12,000 Hz

Impedance: Low impedance microphone (150-400 chms)

Front to back Ratio: 20 dB

Selector switches:  Selector switches for zone shall be integral microphone or Separate

' console adjacent to microphone
2. Gooseneck Microphone

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

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

LOUDSPEAKERS

1. Cone Speaker
The cone speaker shall as a minimum conform to the following specifications:

Appiication: jWaII baffle, Ceiling

Frequency range: 6010 12,000 Hz
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Power Rating: Normal - 7 watts
- Peak - 10 watts

Voice Coil Impedance: ' 8ohms

Line Matching ‘

Transformer Type: 25/ 70.7 volt line

Capacity: ' - 4 watts

Magnet: 10 ounces or greater

Primary Taps: ; 0.5, 1, 2 and 4 watls

Primary Impedance: 25 volts - 1250, 625, and 312 ohms

- 70.7 volts - 10k, 5k, and 2.5k ohms
Frequency Response: 30 - 20,000 Hz
Insertion Loss: Less than 1 dB
2. Hom Speaker

The horn speaker shall a$ a minimum conform to the following specifications:

Application: \ Indoor, Qutdoor, and Weatherproof
Frequency Response: | 400 - 14,000 Hz

Power Taps: 70 volt line - .9, 1.8, 3.8, 7.5, and 15 watts
Impedance: - 5000, 2500, 1300, 670, 330, 90, & 45 ohms
Power Rating: Normal - 7 walts

- Peak - 15 watts
Dispersion: 110 degrees
3. Dual Horn Speaker (Optional)

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

4. High Output Speaker Endosures (Optional)

High Output speaker enclosures shall be of the tuned-port design for precise balancing and
tuning of the speaker. The enclosures shall be constructed throughout of 19.1 mm high density
board, with screwed and glued joints, durably braced, and padded with fibregiass 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. Wall Baffle Speaker Enclésures (Optional)

The walt bafﬂe speaker shall be of particle board construction covered with walnut laminate and
compliete with black cloth grille. Baffle shall feature 9.5 degree slope to provide directional sound
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