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Technical Specifications
(Portland Cement Concrete Pavement)

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 shall at all times be in first-class mechanical condition and shall 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 shall 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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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 be effective, 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 overlap the previous trip. A light smoothing lute at least 3
meters long 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. Irregularities 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 corrected 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 shall 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 left smooth and true to line.

Striking Forms

Forms 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 still 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.

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

After completion of the required curing and before opening of the pavement to traffic, all
joints shall 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 opinion of the Engineer, the weather
conditions make it necessary to extend this time. The Contractor shall furnish, place and
maintain satisfactory 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 regular curing period is completed. Even then,
planks shall be laid on the finished pavement or other precautions taken to prevent damage
o the concrete pavement.

Pavement Smoothness, Thickness and Tolerance

Portland cement concrete pavement shall be constructed to the designed level and
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 variation 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 slab 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 normal
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 lot. Small irregular areas may be inciuded with other unit areas to form a
iot.
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ITEM 11 : 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 Item “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”.

STEEL GRATING

All materials shall be compliant with ASTM A36 or equivalent and Hot Dip Galvanizing shall be in
accordance with ASTM A123 with minimum average coating of 610gms/sq.m.
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The gratings shall be fusion welded type and non-manually fabricated with loading capacity
equivalent to HS20-44. Loads and deflection shall be in accordance with AS3990 and the
fabrication shall be covered by the requirements of AWS D1.1.

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.

The lateral 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 will 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 for water-tightness of joints before backfilling the trench. Unsatisfactory
work shall be corrected without additional cost to the PPA. The collar shall have set sufficiently prior
to backfilling.

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 steel gratings shall be set to the required elevations as shown on the
drawings to fit the adjoining surfaces and 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.

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.

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
until 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.
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CLEARING AND DISPOSAL

Dumping or disposal of un-used 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.

Aparri Port Widening and Upgrading Project
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ITEM 12 : MOORING AND FENDERING SYSTEM
SCOPE OF WORK

1. The work includes furnishing of all labor, materials and equipment to complete the
installation of mooring bollards and fenders in piers/wharves.

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

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

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

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

MATERIAL REQUIREMENTS
MOORING SYSTEM

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

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

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

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

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

The exposed surface shall be coated with rust proof paint and finishing paint, which shall be coal-tar
epoxy of 120m micron thickness in accordance with JIS K5623 or the approved standard.

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

mooring bollard and its accessories shall comply with ASTM A36 and other required standard stated
therein.
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Concrete Foundation :

Concrete foundation for mooring bollards shall conform to the requirements of the Section
concerning “Reinforced Concrete”.

Visual Inspection :

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

Mill Test Certificates:

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

Test Inspection:

Inspection of all materials and methods of fabrication shall be carried out by the Contractor.
However, the Engineer reserves the right to inspect all facilities at any time during the
manufacture to ensure that the materials and workmanship are in accordance with
Specifications and the best of workmanship.
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Technical Specifications

{Mooring and Fendering System)

The rubber fenders should comply with the performance requirements specified in the table
provided on the plan/drawings of Rubber Dock Fenders (RDF).

The rubber for the fenders shall be of high quality natural rubber, synthetic rubber or mixed rubber
blended with carbon black used in the rubber industry and shall have sufficient resilience and anti-
ageing, weathering, abrasion, wear and oil resistant properties. The rubber dock fenders shall be

free from bubbles, cracks and other harmful defects.

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

following requirements:

Physical Properties and Test Method

Test Item Properties Test Method
Tensil ngth 160kg/sq. ini ASTM D412
ensile Streng 60kg/sq.m minimum Test piece:
z2 Elongation 350% minimum Dumbell No. 3 ASTM
& D1456
g Hardness 76Hs maximum Spring T
5 pring Type ASTM
o hardness test
D2240
o (Type A)
2 _ ._
E Tensile Strength ASTM D412
- | enstle STrength | Not less than 80% of | ASTM D412 |
z| £ ioi ASTM
£l g Elongation original value Aging by air
< _ heating: 70+1°C | D1456
£ Hardness i x 96 hours
& ardnes Not more than original : ASTM
value +8° D2240
Compression Test 30% maximum Heat treatment:
70+1°C x 22 ASTM D395
hours.

Note: Equivalent Standards are acceptable.

FITTINGS AND ANCHORAGE

Testing

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

TESTING, SAMPLING, INSPECTION, ACCEPTANCE, MARKING AND PACKAGING

All rubber dock fenders shall be tested for performance. It shall pass the required energy
absorption and reaction force at a certain deflection as indicated in the plan.

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

The standard performance testing methodology shall be Method B, to wit:

Aparri Port Widening and Upgrading Project
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1. Fender temperature shall be stabilized at 23 degrees plus or minus 5 degrees
centigrade for at least 24 hours before compression testing.

2. Break-in of fender by deflecting 3 times to rated deflection.

3. Removed load from the RDF and allow recovering for a minimum of 1 hour.

4. Deflect RDF at speed of 2-8 cm/min once to rated deflection.
The testing apparatus shall be calibrated and certified within plus or minus 1% in
accordance with ISO or equivalent JIS or ASTM requirements. Calibration shall be traceable
to a national/international standard and shall be performed annually by an accredited third
party organization. The RDF performance testing center shall be subjected to accreditation
by PPA and notation and /or certification by DPWH-BRS prior to acceptance.

Inspection

All fenders of each type shall be inspected for compliance to specified dimensions and all
fenders shall be inspected by the Engineer for any sign of flaw or defect inimical to its use.

All anchor bolts and fittings shall be inspected. The material used for the fabrication of bolts
and fittings shall be covered by the manufacturer's certified mill certificate and shall be
verified by the Authority.

All RDF items/units shall be clearly numbered and marked indicated the following:

Acceptance Tolerance

The acceptance tolerance shall be based on the following:

1. Fender Dimension
Length : 2% to +4%
Width : -2% to +4%
Height : -2% to +4%
Thickness : -2% to +8%
2. Anchor Bolt Holes in Fender
Diameter of the Hole ; +2.0mm
Pitch of the Hole : +4.0mm
3. Acceptance tolerance for all fenders supplied shall be as follows:
E = Energy absorption, E = Specified E but not less than
10% of the specified E
R = Reaction force, R < Specified R but not more than

10% of the specified R

Aparri Port Widening and Upgrading Project
Port of Apari, Aparri, Cagayan



65

Technical Specifications
{Mooring and Fendering System)

Marking
All fender units shall be clearly numbered and marked. Each fender shall have the following
markings.
1. Fender type and manufacturer's name or trade mark
2. Production serial number
3. Date of manufacture or its abbreviation
4. Main dimensions
5. Project identification as follows:
Name of Port/Project:
Year supplied
Packaging

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

EXECUTION

MOORING / FENDERING SYSTEM

All units shall be installed at the locations shown on the drawings and as directed by the Engineer.
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ITEM 13 : ELECTRICAL WORKS
SCOPE OF WORK
The work to be done shall consist of furnishing, delivering and installing electrical materials /
fixtures completed in accordance with all the details of the electrical works as shown on the
drawings including materials, labor, tools and equipment and all incidental works as found
necessary.
Refer to electrical plans/drawings for location and extent of work involved.

GENERAL REQUIREMENTS

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

1. National Fire Protection Association - (NFPA)

2. National Electrical Manufacturer Association - (NEMA)

3. Underwriter Laboratories, Inc. - (UL)

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

5. Federation Specification:

Circuit Breaker, Molded Case, Branch
Circuit and Service

6. American National Standard Institute - (ANSI)
7. American Society for Testing and Materials - (ASTM)
8. Hlluminating Engineering Society - (IES)
9. Light Emitting Diode - (LED)
b) The electrical power of the Port lighting system will be connected to the Main Disconnect

Panel (MDP) located on the concrete pedestal post. While the supply voltage should be
230 volts, single phase (19), and 60 hertz.

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

d) The Contractor shall first obtain approval from the Authority before procurement,
fabrication or delivery of electrical materials to the site. Partial submittals will not be
acceptable and will be returned without review. Submittals shall include the
Manufacturer's Name, Trade Name, Place of Manufacture, Catalog Model or Number,
Nameplate Data, Size, Layout Dimensions, Capacity, Project Specification and
Paragraph Reference, Technical Society Publication References and other information
necessary to establish contract compliance of each item to be furnished.

e) All excavations fill and backfill and concrete works involved herein, shall be carried to the
required elevations and shall conform to the provisions of specification under Earthwork
and Concrete Construction of this tender document.
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f) The materials and equipment to be furnished shall be standard products of reputable
manufacturer engaged in the reproduction of such materials and equipment.

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

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

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

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

MATERIAL REQUIREMENTS

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

PRODUCTS

WIRES AND CABLES

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

CONDUIT AND FITTINGS

Underground PVC conduit shall be polyvinyl chloride with concrete covered. It shall be
manufactured to schedule 40 outside diameter. All fittings and bends shall be solvent bonded

using manufacturers recommended product.

LED FLOODLIGHT FIXTURE 200 WATT

Specifications:

Rated : 200 watt LED Floodlight Fixture or equivalent

Input Voltage : AC 85-265 / 50-60 HZ

Luminous Flux : 30000 LM

Color Temperature : 5500-6500k / Daylight

Light Source - 4 layer of High B rightness LED Module

Material : Die Cast Aluminum Alloy Housing

Beam Angle 1 120 degrees

Lifetime > 50,000 hours

IP Rating : IP 66 outdoor (water resistant, excellent for outdoor use)

Aparri Port Widening and Upgrading Project,
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SWITCHES:

Weatherproof die cast aluminum toggle switch (NEMA-3R) attached to Single Angle Bar
Floodlight Steel Tapered Lamp Post.

CONCRETE DUCT BANK and HANDHOLE

The contractor shall construct concrete duct bank and Handhole as shown in the approved
plans.

SINGLE ANGLE BAR FLOODLIGHT STEEL TAPERED LAMP POST

Lamp Post shall be 10.0 m ht. Single Angle Bar Floodlight steel tapered lamp post, furnished
installed and tested as shown on the approved plans. The post/s shall be dimensioned for a
wind velocity of 185 km/hr. It shall be locally fabricated or manufactured. The post shall be Hot -
Dipped Galvanized, prime-coated with red lead and shall be painted at site with the final coating
preferably aluminum paint to be approved by the Engineer.

PANEL BOARD

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

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

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

EXECUTION
INSTALLATION

Single Angle Bar Floodlight Steel Tapered Lamp Post shall be installed as shown on the
approved plans.

Pole Setting: Depth as shown on the approved plans.

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

Excavations / backfilling required before /after installation of lamp post foundation with the
trench shall conform to the provisions of Earthwork and Concrete construction.

Concrete Pedestal shall be reinforced concrete with appropriate weatherproof fittings as
constructed as shown in the approved plan. Reinforced concrete materials shall conform to the
requirements of concrete. Concrete shall be of 21 Mpa (3000 psi) compressive strength.

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

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

TESTING OPERATIONS

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

Aparri Port Widening and Upgrading Project,
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ITEM 14 : PROJECT BILLBOARD

SPECIFICATION

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

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

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

See attached drawings for further details of the standard billboard.

Aparri Port Widening and Upgrading Project
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Technical Specifications
(Safety Signages and Barricades)

ITEM 15 : SAFETY SIGNAGES AND BARRICADES
DESCRIPTION
This work includes the furnishing and installing of safety signages and barricades in accordance
with the specifications and to the details shown below in the drawings, or as directed by the
Engineer.
SPECIFICATION
The Signage’s and Barricades shall be installed at location(s) designated by the Engineer.
The sizes of the standard signages shall be 2-2/3ft x 4ft (800mm X 1,200mm) for fixed type and
2ft x 2-2/3ft (600mm x 800mm) for mobile type. For barricade standard 2ft x 2—2/3ft (600mm x
800mm) shall be provided.

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

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

800

2x 2° GOOD LUMB
—— i
‘ 2% 2 GOOD LUMBER g 2

H - .rlf- ;.‘
L rl,u‘.;_- /

// \
‘f / II. I".
1202 |
FRONT SIDE FRONT SIDE
FRAMING FOR 0,80m x 1,20m SIGNAGES FRAMING FOR 0,60m x 0.80m SIGNAGES AND BARRICADES

STANDARD PLAN FOR SIGNAGES AND BARRICADES
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BQ-6
BOQ and Attachments
(Annex 1 - Basis of Payments)

BASIS OF PAYMENT FOR WORK ITEMS INCLUDED IN THE PROPOSAL.
The work items included in the proposal and the basis of payments are as follows:
BILL NO. 1
GENERAL EXPENSES
item 1.01 Mobilization, demobilization, and cleaning

The quantity to be paid for shall be the minimum equipment requirement enumerated
in the bid documents mobilized, demobilized and cleaning of the site and accepted by
the Engineer. The contract lump sum price shall be full compensation for furnishing all
materials, labor, equipment, tools, and incidentals necessary to mobilize and
demobilize all the minimum equipment requirement enumerated in the bid documents
including cleaning of the site. Fifty percent (50%) of the total amount shall be payable
after the mobilization activity while the remaining (50%) payable after demobilization
and cleaning.

item 1.02 Rental of temporary site office and residence for the Engineer and staff

The quantity to be paid for shall be the actual rental of site office and residence for the
engineer and staff and accepted by the Engineer. The contract unit price shall be full
compensation for furnishing all materials, labor, equipment, tools, and incidentals
necessary for the provision of temporary site office and residence for the engineer and
staff.

item 1.03 Maintain temporary site office and residence for the Engineer and staff

The quantity to be paid for shall be the actual services rendered in maintaining the site
office and accepted by the Engineer. The contract unit price shall be fult compensation
for furnishing all materials, labor, equipment, tools, and incidentals necessary to
complete the maintenance of the temporary site office and residence as well as other
expenses such as provision for electric power, telephone bill, potable water supply,
janitorial and security services.

item 1.04 Provide construction safety and Health Program in the execution of the project

The quantity to be paid for shall be the actual implementation of construction safety
and health program and accepted by the Engineer. The contract unit price shall be full
compensation for furnishing all materials, labor, equipment, tocls, and incidentals
necessary to complete the implementation of the Construction Safety and Health
Program, as required and approved by the Department of Labor and Employment
{DOLE}.

Aparri Port Widening and Upgrading Project
Port of Aparri, Aparr, Cagayan
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BOQ and Attachments
{Annex 1 - Basis of Payments)

BILL NO. 2
REMOVYAL AND EXCAVATION WORKS
Item 2.01 Remove and dispose existing payment

The quantity to be paid for shall be the actual area in square meter of existing
pavement to be removed and disposed in accordance with the plans and
specifications and accepted by the Engineer. The contract unit price shall be full
compensation for furnishing all materials, labor, equipment, tools, and incidentals
necessary to complete the work.

ftem 2.02 Excavate seabed prior for laying of sheet pile and laying of rocks

The quantity to be paid for shall be the actual volume in cubic meter of existing seabed
to be excavated prior to laying of sheet pile and rocks in accordance with the plans
and specifications and accepted by the Engineer. The contract unit price shall be full
compensation for furnishing all materials, labor, equipment, tools, and incidentals
necessary to complete the work.

tem 2.03 Excavate and dispose existing fill materials prior to installation of tie-rod

The quantity to be paid for shall be the actual volume in cubic meter of existing fil
materials to be excavated and properly disposed prior to installation of tie-rod in
accordance with the plans and specifications and accepted by the Engineer. The
contract unit price shall be full compensation for furnishing all materials, labor,
equipment, tools, and incidentals necessary to complete the work.

Apani Port Widening and Upgrading Project
Port of Aparmi, Aparri, Cagayan
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BOQ and Attachments
{Annex 1 - Basis of Payments)

BILL NO. 3
WIDENING AND UPGRADING OF WHARF
item 3.01 Supply and deliver to site Z-Type steel sheet piles including connectors

The quantity to be paid for shall be the actual weight in metric tons of Z-Type steel
sheet piles including connectors to be supplied and delivered to site in accordance
with the plans and specifications and accepted by the Engineer. The contract unit price
shall be full compensation for furnishing all materials, labor, equipment, tools, and
incidentals necessary to complete the work.

item 3.02 Supply and install dowel bars for steel pipe piles

The quantity to be paid for shall be the actual weight in kilogram of dowel bars for steel
pipe piles to be supplied and installed in accordance with the plans and specifications
and accepted by the Engineer. The contract unit price shall be full compensation for
furnishing all materials, labor, equipment, tools, and incidentals necessary to complete
the work.

ltem 3.03 Handle, pitch and drive steel sheet piles and connectors

The quantity to be paid for shall be the actual length in linear meter of steel sheet piles
and connectors to be handled, pitched and driven in accordance with the plans and
specifications and accepted by the Engineer. The contract unit price shall be full
compensation for furnishing all materials, labor, equipment, tools, and incidentals
necessary to compiete the work.

item 3.04 Supply and install steel waling and splice plate for the steel sheet piles

The guantity to be paid for shall be the actual weight in kilogram of steel waling and
splice plate for the steel sheet piles to be supplied and installed in accordance with the
plans and specifications and accepted by the Engineer. The contract unit price shall be
full compensation for furnishing all materials, labor, equipment, tools, and incidentals
necessary to complete the work.

ftem 3.05 Cutting of newly driven steel sheet piles and turn over excess materials to the
authority

The quantity to be paid for shall be the actual number of newly driven steel sheet piles
to be cut off up to required elevation and turn over excess materials to the authority in
accordance with the plans and specifications and accepted by the Engineer. The
contract unit price shall be full compensation for furnishing all materials, labor,
equipment, tools, and incidentals necessary to complete the work.

item 3.06 Supply and place 3,500 psi. concrete for anchor wall, anchor block, retaining
wall, mooring block, rc curb, and electrical works

The quantity to be paid for shall be the actual volume in cubic meters of 3,500 psi.
concrete for anchor wall, anchor block, retaining wall, mooring block, rc curb, and
electrical works to be supplied and placed in accordance with the plans and
specifications and accepted by the Engineer. The contract unit price shall be full
compensation for furnishing all materials, labor, equipment, tools, and incidentals
necessary to complete the work.

ApafTi Port Widening and Upgrading Project
Port of Apari, Apari, Cagayan



BQ-9
BOQ and Attachments
{Annex 1 - Basis of Payments)

Hem 3.07 Supply and install steel reinforcement for the anchor wall, anchor block,
retaining wall, mooring block, rc curb, and electrical works

The quantity to be paid for shall be the actual weight in kilogram of steel reinforcement
for anchor wall, anchor block, retaining wall, mooring block, rc curb, and electrical
works to be supptlied and installed in accordance with the plans and specifications and
accepted by the Engineer. The contract unit price shall be full compensation for
furnishing all materials, labor, equipment, tools, and incidentals necessary to complete
the work,

Item 3.08 Supply and place gravel bedding

The quantity to be paid for shall be the actual volume in cubic meters of gravel
bedding to be supplied and placed in accordance with the plans and specifications and
accepted by the Engineer. The contract unit price shall be full compensation for
furnishing all materials, labor, equipment, tools, and incidentals necessary to complete
the work,

item 3.09 Supply and place 50-100 kg. core rocks

The quantity to be paid for shall be the actual volume in cubic meters of 50-100 kg
core rocks to be supplied and placed in accordance with the plans and specifications
and accepted by the Engineer. Hydrographic/Topographic Surveys before and after
placing core rocks shall be made to determine the actual elevations along the cross
sections and the actual quantities for payment. Volume due to settlement as
established using seftiement plates shall also be considered for payment. The
contract unit price shall be full compensation for furnishing all materials, labor,
equipment, tools, and incidentals necessary to complete the work.

item 3.10 Supply and install tie-rod of various sizes including accessories
a. 4 mmex30m
b. 44mmex 15m
c. 32mmox 12m

The quantity to be paid for shall be the actual set of tie-rod in various sizes including
accessories to be supplied and installed in accordance with the plans and
specifications and accepted by the Engineer. The contract unit price shall be full
compensation for furnishing all materials, labor, equipment, tools, and incidentals
necessary to complete the work.

iem 3.11 Supply and install geotextile fabric

The quantity to be paid for shall be the actual area in square meters of geotextile filter
fabric to be supplied and installed in accordance with the plans and specifications and
accepted by the Engineer. The contract unit price shall be full compensation for
furnishing all materials, labor, equipment, tools, and incidentals necessary to complete
the work.

item 3.12 Supply and place sand and gravel fill

The quantity to be paid for shall be the actual volume in cubic meters of sand and
gravel fill o be supplied and placed in accordance with the plans and specifications
and accepted by the Engineer. Hydrographic/Topographic Surveys before and after
placing and compacting of sand and gravel fill shall be made to determine the actual
elevations along the cross sections and the actual quantities for payment. Volume due
to settlement as established using settiement piates shall also be considered for

" Apami Fort Widening and Upgrading Project
Port of Aparr, Apari, Cagayan
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payment. The contract unit price shall be full compensation for furnishing all materials,
labor, equipment, tools, and incidentals necessary to complete the work.

Item 3.13 Supply, spread and compact aggregate sub-base course

The quantity to be paid for shall be the actual volume in cubic meters of aggregate
sub-base course to be supplied, spread and compacted in accordance with the plans
and specifications and accepted by the Engineer. The contract unit price shall be full
compensation for furnishing all materials, labor, equipment, tools, and incidentals
necessary to complete the work.

Item 3.14 Supply, spread and compact aggregate base course

The quantity to be paid for shall be the actual volume in cubic meters of aggregate
base course to be supplied, spread and compacted in accordance with the plans and
specifications and accepted by the Engineer. The contract unit price shall be full
compensation for furnishing all materials, labor, equipment, tools, and incidentals
necessary to complete the work.

item 3.15 Construct portland cement concrete pavement (300mm thick) including dowel
bars and construction joints

The quantity to be paid for shall be the actual area in square meter of portland cement
concrete pavement (300mm thick) including dowel bars and construction joints to be
constructed in accordance with the plans and specifications and accepted by the
Engineer. The contract unit price shall be full compensation for furnishing all materials,
labor, equipment, tools, and incidentals necessary to complete the work.

ltem 3.16 Supply deliver and install port lighting system including lamp post and other
accessories

The quantity to be paid for shall be the actual lot of port lighting system including lamp
post and other accessories to be supplied and installed in accordance with the plans
and specifications and accepted by the Engineer. The contract unit price shall be full
compensation for furnishing all materials, labor, equipment, tools, and incidentals
necessary to complete the work.

Item 3.17 Construct catch drain manhole including accessories

The quantity to be paid for shall be the actual number of catch drain manhole including
accessories to be constructed in accordance with the plans and specifications and
accepted by the Engineer. The contract unit price shall be full compensation for
furnishing all materials, labor, equipment, tools, and incidentals necessary to complete
the work.

Item 3.18 Supply and lay 600mm dia. reinforced concrete pipe including accessories

The quantity to be paid for shall be the actual length in linear meter of 600mm dia.
reinforced concrete pipe including accessories to be supplied and laid-in-place in
accordance with the plans and specifications and accepted by the Engineer. The
contract unit price shall be full compensation for furnishing all materials, labor,
equipment, tools, and incidentals necessary to complete the work.

Aparri Port Widening and Upgrading Project
Port of Aparri, Aparri, Cagayan
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item 3.19 Supply and deliver to site rubber dock fender (V-type, 500H x 1500L} including
accessories

The quantity to be paid for shall be the actual set of site rubber dock fender (V-type,
500H x 1500L) including accessories to be supplied and delivered to site in
accordance with the plans and specifications and accepted by the Engineer. The
contract unit price shall be full compensation for furnishing all materials, labor,
equipment, tools, and incidentals necessary to complete the work.

tem 3.20 Install rubber dock fender and accessories

The quantity to be paid for shall be the actual set of rubber dock fender and
accessories to be installed in accordance with the plans and specifications and
accepted by the Engineer. The contract unit price shall be full compensation for
furnishing all materials, [abor, equipment, tools, and incidentals necessary to complete
the work.

item 3.21 Supply and deliver to site mooring bollard (35 Tons, T-head) including
accessories

The quantity to be paid for shall be the actual set of mooring boliard (35 Tons, T-head)
including accessories to be supplied and delivered to site in accordance with the plans
and specifications and accepted by the Engineer. The contract unit price shall be full
compensation for fumishing all materials, labor, equipment, tools, and incidentals
necessary to complete the work,

item 3.22 install mooring bollards (T-head type) including accessories

The quantity to be paid for shall be the actual set of mooring bollards (T-head Type)
including accessories to be installed in accordance with the plans and specifications
and accepted by the Engineer. The contract unit price shall be full compensation for
furnishing all materials, labor, equipment, tools, and incidentais necessary to complete
the work.

Aparri Port Widening and Upgrading Project
Portt of Aparri, Aparri, Cagayan
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FACILITIES TO BE PROVIDED FOR THE ENGINEER & HIS STAFF
RENTAL OF SITE OFFICE AND RESIDENCE FOR THE ENGINEER & STAFF

The Contractor shall provide a temporary site office and residence (rental) with an area of at least 48
square meters for use of the Engineer and his staff for the whole duration of the project.

Aparri Port Widening and Upgrading Project
Port of Aparri, Aparri, Cagayan
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BOQ and Atlachments
{Annex 3 — Minimum Equipment Requirements)

MINIMUM MAJOR EQUIPMENT REQUIREMENTS

unit/s
unit/s
unit/s
unitfs
unit/s
unit/s
unit/s
unit/s
unit/s

unit/s

unit/s
unit/s
unit/s
unit/s
unit/s
unit/s
unit/s
unit/s
unit/s
unit/s
unit/s
unit/s
unit/s
unit/s

Backhoe (0.40 cu.m., 94.30hp, minimum), owned
Clamshell, owned

Concrete cutter, owned

Concrete Mixer (1 bagger, minimum), owned
Concrete bucket, owned

Concrete Screeder, owned

Concrete Vibrator (3.5 hp, minimum), owned

Crane Barge (319 GW, minimum) with 607 crane, owned,
Crawler Crane (30T, minimum), owned

Pile Hammer {Diesel, 6,500 kg.m. min, to 7,500 kg.m. max or hydrautic
equivalent), owned

Drop Hammer (27, minimum), owned

Dump Truck (107 net capacity, minimum), owned

Bar Bender (electric, 25mm dia min.), owned

Bar Cuiter (eleciric, 25mm dia min.), owned
Oxy/Acetylene cutting outfit, owned

Payloader (80 hp, minimum}, owned

Plate Compactor (& hp, minimum}, owned

Road Grader (125 hp, minimum), owned/leased

Road Roller (10T, vibratory, minimum), owned/leased
Transit Mixer (6 cu.m. cap., minimum), owned/leased
Tugboat (500hp, minimum), owned/leased

Water Truck with pump (1,000 gal., minimum), owned
Welding Machine (400 amp., minimum), owned

Cargo Truck (2 Tons, minimum), owned

Apar Port Widering and Upgrading Proect
Port of Apari, Aparr, Cagayan
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BOQ and Attachments
(Annex 4 - Construction Safety & Health Requirements)

CONSTRUCTION SAFETY AND HEALTH REQUIREMENT

The Contractor shall implement the construction safety and health program in accordance with the
applicable provisions of the Occupational Safety and Health Standards (OSHS) of the Department of
Labor and Employment (DOLE).

The Contractor, subject to the approval of the Engineer shall provide and maintain throughout the
duration of the contract a medical room with at least 15 square meters together with all necessary
supplies to be sited in the Contractor's main area.

The Contractor shall provide the following minimum requirements:

LABOR
1 no. Safety Engineer / Officer
1 no. Nurse / Health Officer
EQUIPMENT / MATERIALS

Personnel Protective Equipment

51 pcs. Hard Hats
51 pcs. Gloves (rubberized)
51 pcs. Safety Glasses/Goggles (clear)
102 pecs. Long sleeve T-shirt

8 pcs. Aprons

4 pcs. Safety Belts

51 pairs Safety Shoes

4 pes. Lifelines

Safety Devices
1 lot Barricades
1 lot Warning signs (Signages)
2 unit/s Fire extinguisher (10kg)

Medical and First Aid System - Twenty-two (22) mos.
Temporary shelter for workers - 1 lot

NOTE:

The Contracior shali provide the above-cited minimum construction safety and health
requirements or as required by the Engineer.

Aparri Port Widening and Upgrading Project
Port of Aparri, Aparri, Cagayan
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BCQ atid Attachinents
(Annex § - Minimum Testing Requirements)

PPA MEMORANDUM CIRCULAR
No

Senes of 2016

Afltachment

Page $ of 30

REVISED SCHEDULE OF MINIMUM TEST REQUIREMENTS OF
CONSTRUCTION MATERIALS FOR PPA INFRASTRUCTURE PROJECTS

| Materrals/items of

Work i

| t. Construction of
| PierfWhari, Platform
and Ramp

Structural Concrete (SC)

A

A

Biling (P)

Portiand Cement |

Fine Aggregate
|

Coarse
Aggregate

Required Tests

i i
Minimum Incremental
Frequency of Tesis

= =

Qualty Test

Quality Test for Grading, Elutnshon {wash),
Mortar
Strength, Saundness, Organic impuntes, Umt

Bulk Specific Gravity, Absorplion,

Weight, % Clay Lumps and Shale

| Quanty Test for Gradifig, Bulk Specific Gravty,

Absorption and Abrasion

| Certificate from the Enginesr or Quality Test

| for Dansity and Chionde Gontent

Sieel Bars.

Concrete

Admuxture and
Concrate Curing ‘
Matenals |

|
|
Gonerete Pies }

1  Congrete

2 SteelBars

High I
Tension
Strard I

I Mt Cerblicate and Qualty Test for Chemical For every 10,000 kg or frachor'
| | Cornpostion and iechamcal Proparties

Compressive Strength on cylinder samples

Slumgp Test

Qualty Test

Fabreahon Report
Same lest as for SC (F)

Same test as for SC (E)

Test for Chemicai Composition and

| Mechanicat Properties

For every 2,000 bags {(40kg) or |
fraction thereof i
For every 1,500 cubic meter or!
fraction thereaf

[ !

| For every 1,500 cubic meler of |
fraction thereof

One per source

thereqf

i
\
|

1 set consisting of 3 concrete

lcylmder samples shall be taken
| fom each day's pourng and to
represent not more than 75 cu m
of concrete or frachion thereof

For every mix

One per shipment

Qne per fabncation

Same frequency as SC (F)

‘ Same frequency as SC (E)
|

' For every 20000kg ar fraction
thereof

Avtiri Poit Widening and Upgrading Project
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