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SURVEYS AND SETTING OUT WORKS

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

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

Prior to placement of any material, the Contractor shafl 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 + 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
25 min length

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. Trial sections shall not be measured separately but shall be included in the

quantity of subbase herein measured.

Construction of Port Operatione! Ares
Port of Calspan, Calapen. Orienial Mindcorn



44
Technical Specifications
(Aggregats Bass Course)

ITEM 09 : AGGREGATE BASE COURSE
DESCRIPTION

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

MATERIAL REQUIREMENTS

Aggregate for base course shall consist of hard, durable particles or fragments of crushed stone,
crushed slag or crushed or natura! gravel and filler of naturat or crushed sand or other finely divided
mineral matter. The composite material 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 base.

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

The base course material shall conform to the following Grading Requirements

Grading Requirements
Sieve Designation Mass Percent Passing
Standard Alternate Grading Grading
mm US Standard A B
50 2 100
375 1-1/2" - 100
250 1” 60-85 -
19.0 3/4” - 60 -85
12.5 112" 35-65 -
475 No. 4 20-80 30-55
0.425 No. 40 5-20 8-25
0.075 No. 200 0-12 2-14

The fraction passing the 0.075 mm (No. 200) sieve shall not be greater than 0.66 (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 25 and
plasticity index not greater than 6 as determined by AASHTO T 89 and T 90, respectively.

The coarse poition, retained on a 2.00 mm (No. 10) sieve shall have a mass percent of wear not
exceeding 50 by the Los Angeles Abrasion test determined by AASHTO T 96.
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Fort of Calspen, Calapan, Orlental Mindono



45
Tochnical Specifications
{Aggrogats Base Course)

The material passing the 19 mm (3/4 inch) sieve shall have a soaked CBR value of not less than
80% as determined by AASHTO T 193. The CBR value shall be obtained at the maximum dry
density (MDD) as determined by 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 base course material on the road orin a
pug mill unless otherwise specified or approved. Filler shall be taken from sources approved by the
Engineer, shall be free from hard lumps and shall not contain more than 15 percent of materiat
retained on the 4.75 mm (No. 4) sieve.

CONSTRUCTION REQUIREMENTS
PLACING

The aggregate base material shall be placed at a uniform mixture on a prepared sub-base/
subgrade in a quantity which will provide the required compacted thickness. When more than cne
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 layer 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.

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 uniformiy 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
compacied 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 simitar 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 out, as required in order to obtain
the required compaction.

Immediately following final spreading and smoothening, each layer shall be compacted to the fult
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 corrected 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 matenal
shall be compacted thoroug hly 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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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 1558. : '

TRIAL SECTION

Before base 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 cut 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 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 shall set out 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 + 10 mm
THICKNESS OF LAYER

Pemitted variation from design + 5mm
LEVEL OF SURFACE =10 mm
Permitted SURFACE IRREGULARITY 5 mm
Measured by 3-m straight-edge

Permitted variation from design +0.2%
CROSSFALL OR CAMBER

Permitted variation from design 10.1%
LONGITUDINAL GRADE over

25 m in length

Construction of Port Cpenstions] Ares
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METHOD OF MEASUREMENT

Aggregate Base Course will be measured by the cubic meter (n3). The quantity to be paid
for shall be the design volume compacted in-place as shown on the Pians, and accepted in the
completed base course. No allowance shall be given for materials placed outside the design limits
shown on the cross-sections. Trial sections shall not be measured separately but shall be included

in the quantity of aggregate base course.

Construction of Port Operational Area
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iTEM 10 : CEMENT TREATED BASE COURSE
SCOPE OF WORK

The work under this Section to be carried out by the Contractor, consists of the construction
of Cement Treated Base Course for the pavement composed of aggregate, Portland
cement and water in proper proportions, plant-mixed and constructed on prepared subbase
in accordance with the specifications herein and in conformity with the lines, levels, grades,
thickness and typical cross-sections indicated on the Drawings, and as specified herein.

The Contractor shall, before any work on the cement treated base course is started, design
the material proportions in accordance with the requirements of this Section and the
Drawings, and secure the Engineer’s approval of the materials to be used, and the method
of work execution.

Before commencement of the work under this Section, the Contractor shall submit Method
Statement stating work plan, materials, design the material proportions, schedute, quality
control plan, safety control plan and personnel to be engaged in this work for approval of the
Engineer.

The Contractor shall also prepare the finishing elevation drawing of the area for this work in
accordance with the design drawings for approval of the Engineer.

MATERIALS REQUIREMENTS
2.1. Cement

(1) The cement shall conform to the requirements in Reinforced Concrete
Specification.

(2) All bags showing initial setting or lumps of caked cement, as well as half used
bags, shall be rejected.

2.2. Aggregates

) Aggregates shall consist of natural sand, crushed stone or other inert
materials with similar characteristics, or combinations thereof, having hard,
strong and durable particles approved by the Engineer.

(2) The Aggregate shall not contain more than 3 percent of material passing the
0.0756 mm {no. 200 sieve) by washing nor more than 1 percent each of clay
lumps or shale. The use of beach sand will not be allowed.

(3) if the fine aggregate is subjected to 5 cycles of the sodium sulfate soundness
test, the weighed loss shall not exceed 10 percent.

23. Portland Cement

) Only Type | Portland Cement conforming to ASTM C 150 shall be used
unless otherwise provided for. Different brands or the same brand from
different mills shali not be mixed nor shall they be used aftemately unless the
mix is approved by the Engineer.

Construction of Port Operstional Ares
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{2) Cement which for any reason has become partially set or which contains
lumps of caked cement will be rejected. Cement salvaged from discarded or
used bags shall not be used.

(3) Samples of cement shall be cbtained in accordance with AASHTO T127.

Water

(1) Water used in mixing, curing or other designated applications shall be
reasonably clean and free of oil, salt, acid, alkali, grass or other substances
injurious to the finished product. Water will be tested in accordance with
Reinforced Concrete Specifications.

{2) Water which is drinkable may be used without test. Where the source of
water is shallow, the intake shall be so enclosed as to exclude silt, mud, grass
or other foreign materiais.

Proportioning of Mixture

(1) The amount of cement to be added to the soil-aggregate shall be from 6 to 10
mass percent of the dry scil. The exact percentage to be added shall be
fixed by the Engineer on the basis of preliminary laboratory tests and trial
mixes of the materials fumished by the Contractor.

(2) The mixture shall have the following grading characteristics:

Table 1 - Mixture Gradation {CTBC)
Sieve Designation [, _creatpassing cementiaggregatemin _____ assing rement/a gl f“il‘m

2" (19 mm) 85 100

3/8" (9.50 mm) 55 20

1/4" (6.35 mm) 42 66

No. 4 (4.75 mm) 32 56

No. 10 (2 mm) 23 43

No. 40 (0.50 mm) 11 26

No. 80 (0.20 mm) 7 17

No. 200 (0.075 mm) 4 10

Strength Requirements

(1) The cement content for construction shall be that at which the mix develops a

(2)

7-day compressive strength of at least 5.20 MPs (53 kgs/cm?, /750 psi).

The testing procedure shall be as follows: mold and cure specimens in
accordance with ASTM D 560; soak specimens in water for 4 hours; cap and
break specimens in compression in accordance with ASTM D 1633.

Construction of Port Op
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(3) CBR Test for Gravelly Soils. The mixture passing the 19 mm (3/4 inch) sieve
shall have a minimum soaked CBR-value of 100% 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.

(4) Unconfined Compression Test for Finer Textured Scils. The 7-day
compressive strength of laboratory specimen molded and compacted in
accordance with ASTM D 1632 to a density of 100% of maximum dry density
determined according to AASHTO T 134, Method B, shall not be less than
2.1 MPa (300 psi) when tested in accordance with ASTM D 1633.

Mix Design

(1) The mix design shall be submitted to the Engineer for approval and shall be
accompanied by test data. A change in the source of materials during the
progress of work may necessitate a new design mix,

{2) The mix design shall determine with accuracy the aggregate grading, the
cement content and the required water content.

3.0 STORAGE OF MATERIALS

3.1.

3.2

Storage of Portland Cement

(1) Cement shall be stored in a cement silo or damp proof warehouses, and
used on first in/ first out basis.

(2) The Contractor shall, when storing cement in a cement silo, exercise care not
to cause lump of cement sticking to the bottom of silo. Bagged cement shall
be stacked on the warehouse floor which has been raised by not less than 30
cm above the surrounding ground in such a way to afford easy inspection
and handling. Bags of cement shall not be stacked more than 13 bags in
height.

(3) Cement which has been stored for a long period and has not passed a
pertinent quality test carried out before use or which contains caked lumps,
shall not be used.

(4) The Contractor shall cool cement before use if it has been warmed, having
been stored in a hot place. Prior to construction, laboratory tests of the
approved soil material shall be made to detemine the quantity of cement
required in the mix.

Storage of Aggregate

1) The Contractor shall stockpile coarse and fine aggregate according to their
sizes with proper partitions in between.

(2) The Contractor shall take measures to maintain skin moisture content of
stockpiled aggregate uniform in the entire mass by providing shade over the
aggregate, water sprinkfing or other means.

Construction of Port Opemational Area
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Care shalf be exercised when receiving, storing and handling the aggregate
not to cause segregation of sizes or allow mixture of dirt, mud or other foreign
materials into the aggregate.

The Contractor when stockpiling aggregate under hot climate shall take
measure to prevent direct exposure to the sunlight such as a shade not to
excessively heat or dry the aggregate.

CONTRACTOR'S EQUIPMENTAND PLANT

Equipment and tools necessary for handiing materials and performing all parts of the work
shall be approved by the Engineer as to design, capacity and mechanical condition.

The equipment shall be at the site sufficiently ahead of the start of construction operations to
be examined thoroughly and approved.

CONSTRUCTION METHOD

5.1. Central Batching Piant Method

(1)

The aggregate shall be proportioned and mixed with cement and water in a
central mixing plant. The plant shall be equipped with feeding and metering
devices which will introduce the cement, aggregate and water into the mixer
in the quantities specified. Mixing shall continue unti! a uniform mixture has
been obtained.

5.2. Spreading, Compacting and Finishing

(1)

(2)

3

4)

(5)

The material shall be spread by a mechanical spreader of approved type or
asphalt paver. In spreading from the wind row, care shall be taken to avoid
cutting into the underlying course.

Initial rolling shall be performed with pneumatic tire roller and final rolling with
a 3 wheel or tandem-type steel wheel roller. Rolling shall be discontinued
whenever it begins to produce excessive pulverizing of the aggregate or
displacement of the mixture.

When the compacted thickness of the cement treated base course is to be
more than 150 mm, the mixture shall be spread from the wind row and
compacted in 2 approximately equal layers, the first layer to be bladed and
rolled before the second layer is spread.

Compaction shall continue until field density of not less than 98% of the
compacted maximum dry density determined in accordance with AASHTO T
180 Method D has been attained. Field Density test shall be in accordance
with AASHTO T 191.

Where cement treated base is required under asphalt concrete pavement,
the compacted cement treated base surface shall be scarified to produce
corrugation and sllow good bonding between layer of asphalt pavement and
the cement treated base course.

5.3. Weather Limitations

Construction of Port Opevational Arca
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{1) The cement treated base shall not be applied during windy, rainy or
impending bad weather. In the event rain occurs, work shall be promptly
stopped and the entire section if damaged shall be reconstructed in
accordance with the Specification.

54. Protection, Curing and Maintenance
After the cement treated base course has been finished as specified herein, the
surface shall be protected against rapid drying for a period of at least five (5) days by
either of the foliowing curing methods:

(1) Maintain in a thorough and continuously moist condition by sprinkiing with

water.

(2) Cover the completed surface with a 50 mm layer of sand and maintain in
moist condition.

(3) Apply on the surface an asphalt membrane of the type and quantity approved
by the Engineer.

4) Apply on the surface a liquid membrane curing compound of the type and
quantity approved by the Engineer.

The Contractor shall be required to 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 immediate
repairs of any defects that may occur before and after the lime-stabilized base course has
been compacted and finished, which work shall be done by the Contractor at his own
expense and repeated as may be necessary to keep the base continuously intact.

5.5. Trial Sections

) Before construction is started, the Contractor shall spread and compact trial
sections as directed by the Engineer. The purpose of the tral 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.

{2) Therefore, the Contractor must use the same matenal, equipment and
procedures that he proposes to use for the main work. One trial section of
about 500 m2 shall be made for every type of material and/or construction
equipment/procedure proposed for use.

(3) 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.

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

(5) If the basic conditions regarding the type of material or procedures change
during the execution of the work, new trial section shall be constructed.

Construcion of Port Operational Area
Port of Calapan, Calapen, Orlantal Mindor



53

Tochnica Specifications
{Cement Treated Base Course)
6.0 QUALITY CONTROL
6.1. The quality shall satisfy the standard values shown in Table 6.1
Table 6.1 — MATERIALS (CTBC)

WORK ITEM TEST FORM TESTMETHOD FREQUENCY STANDARD VALUE
Cement Treated | Poriland cement As approved by the Once for every 300 To meet the requirements
Base Course Engineer tons at receiving of Type | Portland

materials Cement conforming to
ASTM C 150
Manufacturer test data
may be substitwted as
directed by the Engineer
Gradation of AASHTOT 1l and T Once for every To mect the requirements
aggregaic 27 or equivalent quarry of Table 20370.1
Abrasion of apgregate | AASHTO T 96 or - ditto - Not more than 30%
equivalent
Soundness of AASHTOT 104 or - ditto - Not more than 5%
agpregate equivalent
Water Absorptionof | AASHTOT84and T - ditto - Not more than 3% (Dry
aggregate 83 or equivalent specific gravity)
Plasticity index AASHTOT90 or - ditto « Not more than 6
equivalent Aggregate passing No.40
sieve including mineral
filler
Moisture-density AASHTO T 180 Once for every 500 -
Relation m? at Point
designated by the
Engincer
Density of Soil in AASHTOT 191 Once for every 2,000 | 98 % or more
Place by the Sand m2
Cone Method
Compressive Strength | ASTM D 560 and Once for every 500 More gum 3.20 MPa (33
ASTM D 1633 tons kgs/em™ : 754 psi )
Table 6.2 - WORKMANSHIP (CTBC)
WORK ITEM TEST FORM TEST METHOD FREQUENCY TOLERANCE
Cement Treated Base | Finish elevation As approved by the | Once for every 400 +5 mm/-10 mm
Ceurse Engineer m” at points
designated by the
Engincer
Construction of Port Operational Area
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Thickness Asapproved by the | -ditio- +0/- 5 mm
Engineer
Width - ditto - At point designated + Not specified
by the Engincer - 15 mm
Evenness of surface | By 3 meters straight | - ditto - Within 5 mm of
edge variation on 2
contacts

6.2.

6.3.

6.4.

The workmanship shall be controlled in the manner shown in Table 6.2

Tolerances

(1) The cement treated base course shall be laid to the designed level and
transverse slopes shown on the Drawings. The aliowable folerances shalf be
in accordance with the following:

(a) Permitted variation from design: Thickness of Layer  :+0/~10 mm

(b} Permitted variation from design: Level of Surface 1+ 5/~10 mm

(c) Permitied Surface Irregularity: measured by 3 m straight edge: 5 mm

{d) Permitted variation from design: Cross-fall of Camber :+0.2%

{e) Permitted vaniation from design; Longitudinal Grade over 25 m length: £ 0.1%

Traffic

4))] The Contractor shall not be permitted to drive heavy equipment over
completed portions prior {o the end of § days curing period except pneumatic
tired equipment required for constructing adjoining sections.

Construction of Port Operational Ao
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ITEM 11 : INTERLOCKING CONCRETE BLLOCK PAVEMENT
SCOPE OF WORK
This specification covers the construction of interlocking concrete block pavement on a prepared
base courses and the laying of leveling course sand bedding afl in accordance with the
Specifications and Drawings.
MATERIAL REQUIREMENTS
CONCRETE
Concrete for the interlocking concrete block shall be 41.4 MPa (8,000 psi). Mixing and casting shall
be in accordance with the Section “Reinforced Concrete” and the form and dimensions shall be as

shown on the Drawings.

Additional requirements shall be as follows:

Minimum 28 day compressive strength - 41.4 MPa
Minimum aggregate - 19 mm
Minimum water-cement ratio - 0.47
Minimum cement content - 470 kg/m?

SAND LEVELLING COQURSE (Sand Cushion)

Materials for sand cushion shall consist of sand with uncoated grains, free from injurious amount of
dust, lumps of clay, soft or flaky particles, shale, alkali, organic matter, loam or other deleterious
substances. Beach sand shall not be allowed for use.

EXECUTION
LAYING QF INTERLOCKING CONCRETE BLOCKS

Congcrete blocks shall be laid dry and shall have attained the minimum 28 day compressive strength
of 41.4 MPa (6,000 psi). No block with chipped surface, cracks or fabricated not to the dimension
and truly square as shown on the drawings shall be used in the block work.

Block work shall be done in uniform manner such that the lines along the length or across the length
formed by the edges of the blocks shall remain parafle ali throughout the length and width of the
pavement and the comers of the pavement forced by the lines of the edge between blocks for all
sides shall be 4mm. The top of blocks forming the surface of the pavement shall be kept to the line,
grade, slope and elevation as shown on the drawings.

The placing pattern of Interlocking concrete blocks shall be 45 degrees heringbone.
JOINTING AND COMPACTION

After laying the edges, the Interlocking concrete blocks shall be initially compacted into the sand
bedding by means of a five (5) Horse Power (HP) vibratory plate compactor for at least two (2)
passes.

Spread jointing sand over the block surface and swept into the joints using a soft brush. A second
compaction with the vibrating plate compactor shall be performed for at least two (2) passes. The
Interiocking concrete block surface shall be proof rofled or compacted with an approved roller not
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less than 10 tons for at least two (2) passes to further seat the units in to the sand bedding. Lastly,
excess jointing sand shall be swept off the surface.
SAND LEVELLING CUSHION

The sand shall be laid in thickness shown in the drawings spread out uniformly over the cement
treated base (CTB) and in accordance with the lines and grades as directed by the Engineer.

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 shall set out 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.
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ITEM 12 : STEEL AND METAL WORKS
GENERAL

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

SCOPE OF WORK

The work includes the furnishing of all labor, materials, equipment and other incidentals
necessary for the fabrication and installation of structural steel and miscellaneous metal works as
specified in relevant items of these specifications and as indicated on the drawings.

SUBMITTAL

1. Before placing orders for materials for the stee! and metal works, the Contractor shall
submit to the Engineer for approval shop drawings for all steelwork. All project shop drawings
shall show the dimension of alt parts, method of construction, boits, welding sectional areas
and other details.

2. The detail of connections shown on the shop drawings shall be such as to minimize
formation of pockets to hold condensation, water or dirt. A minimum gap between abutting
angles and the like shall be provided wherever possible to eliminate any traps and
facilitate maintenance painting.

3. No materials shall be ordered nor fabrication commenced until the shop drawings are
approved by the Engineer.
STORAGE OF MATERIALS

Structural materials, either plain or fabricated, shall be stored above the ground upon platforms,
skids, or other supports. Materials shall be kept free from dirt, grease, and other foreign matter and
shall be protected from corrosion.

MATERIAL REQUIREMENTS

1. Unless specified herein all steel structures and metals shall conform with the requirements
of "Steel and Metal Works.” Connections where details are not specified or indicated herein,
shall be designed in accordance with the American Institute of Steel Construction
(AISC), Manual of Steei Construction, latest edition.

2. Structural steel works consisting of channels, gusset plates and other structural steel shape
shall be as indicated on the drawings and shall be structural carbon stee! conforming to
ASTM A 36. Shapes shall be as given in AISC, Manual of Stee! Construction,

3. High strength structural bolts, shall conform to ASTM A 325, Types 1 or 2. Nuts shall
conform to ASTM A 580, Grade A, heavy hex style, except nuts 38 mm (1-1/2 inch) may
be provided in hex style. Washers shall conform to ANSI B 18.22.1, Type B.

4, Electrodes for arc welding shall be E70 series conforming to American Welding Society
Specifications A5.1.

5. Tests are required under the ASTM Standards for steel to be used in the Works and shall be
carried out in the presence of the Engineer and at least four (4) days notice must be given to
him of the dates proposed for such tests. Four (4) calendar days notice on which
fabricated steelwork will be ready for inspection in the Contractor's yard,

Comstruction of Port Operationsl Area
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6. Standard boit shall conform to ASTM A 307 Carbon Steel Extemally Threaded Standard
Fasteners.

EXECUTION

QUALIFICATION

Qualification of steel fabricators, erectors and welders shall comply with the requirements.

FABRICATION REQUIREMENTS

1. Workmanship
Fabrication shall be performed within the permissible tolerance by the approved fabricator.
All workmanship shall be of the best quality with respect to intemationally recognized
standards of practice.

2. Cutting

Low-carbon structura! steel may be cut by machine-guided torch instead of by shears or saw.
Harmful notches, burrs, irregularities, etc., shall not be developed at the cut surface.

3. Contact Faces
Contact surfaces between bases or other elements bearing directly upon bearing plates
shall be ground or milled as necessary for full effective bearing. Edges for welding shall
likewise be properly prepared.

4, Bolt Holes

Bolt holes shall be according to engineering practice and as specified in these specifications.
Gas buming of holes will not be pemitted.

5. High Strength Bolt Assembly Preparation

Surfaces of high strength bolted parts in contact with bolt heads and nuts shall not have a
slope of more than 1:20 with respect to a plane normal to the bolt axis.

Where the surface of a high strength bolted part has a slope of more than 1:20, a beveled
washer shall be used to compensate for lack of paralielism.

High strength bolted parts shall fit solidly together when assembled and shall not be
separated by gaskets or any other interposed compressible materials.

When assembled, all joint surfaces including those adjacent to washers shall be free of

scale except tight mill scale, and shall be free from dirt, loose scale, burrs, and other defects

that would prevent solid seating of parts.

Contact surfaces of friction-type joints shall be free from oil, paint, lacquer or galvanizing.
6. Welding

All welding shall be done only by welders certified as to their ability to perform in accordance
with accepted testing requirement,
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Welding of paris shall be in accordance with structural standards and the Standard Code for

Arc and Gas Welding in Building Construction of AWS, and shall only be done where shown,
specified, or permitted by the Engineer.

Damage to galvanized areas by welding shall be thoroughly cleaned with wire brushing
and all traces of welding flux and loose or cracked zinc coating shall be removed prior to
painting. The cleaned area shalf be painted with two coats of zinc oxide-zinc dust paint. The
paint shalt be properly compounded with a suitable vehicle in the ratio of one part zinc oxide
to four parts zinc dust by weight, As an alternative to the above, the Contractor may submit
for approval the use of a galvanizing rod or galvanizing solder to repair damaged areas.

The welding machine shall be a stable welder, and have suitable functions for the
dimension of materials to be welded. The auxiliary tools used for welding shall perform
sufficiently and adequately.

The welding machine used for field welding shall be of readily adjustable for electric current.
7. Shop Assembly

Structural units furnished shall be assembled in the shop. An inspection shall be made to
determine that the fabrication and the matching of the component parts are correct.

Jigs shall be used for the assembly of units as much as possible to maintain appropriate
position of mutual materials.

Approval of the Engineer shall be required when drilling temporary bolt holes or welding
temporary support to the assembled structure.

The tolerances shall not exceed those allowed by codes and each unit assembled shall be
closely checked to insure that all necessary clearances have been provided and that binding
does not occur in any moving part.

In order to maintain accurate finished dimensions and shape, appropriate reverse strain or
restraint shall be provided as required. Assembly and disassembly work shall be performed in
the presence of the Engineer, unless waived in writing by the Engineer any errors or defects
disclosed shall be immediately remedied by the Contractor.

Before disassembly for shipment, component parts of the structures shall be match marked
to facilitate erection in the field.

FABRICATION TOLERANCES

1. Dimensional Tolerances for Structural Work
Dimensions shall be measured by means of an approved calibrated steel tape at the time
of inspection. Unevenness of plate work shall not exceed the limitation of the standard mill
practice as specified in the American Institute of Steel Construction, “Manual of Stee!
Construction”.

2. Camber
Reverse camber in any structural steel members in excess of 1/1,000 of the span length

shall cause rejection. The minimum dead load camber for any structural steel member
shall be as allowed by Code, or otherwise specified.
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INSPECTION AND TEST OF WELDING

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

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

b. During Welding

Welding procedure, diameter of coil and wire, type of flux, welding cument and
voltage, welding speed, welding rod position, length of arc, melting, cleaning of slag of
each level under surface chapping, supervision of welding rod.

c. After Execution of Welding

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

2 Testing of Welding

Twenty percent (20%) of welds contributing in the overall strength of the structure and
which wiil be inaccessible for the inspection in service shall be tested.

Welding shall be tested by ulirasonic test to the extent specified herein or as directed by the
Engineer.

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

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

CORRECTIONS

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

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

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

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

4. Cracks in welds or base steel, shall be removed to sound steel throughout their
length and Scm beyond each end of the crack, followed by welding. The extent of the crack,
depth and length, shall be ascertained by the use of acid etching, magnetic particle
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inspection or other equally positive means.

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

INSTALLATION
1. Installation Program
a. Prerequisite Condition

Prior to executing steel fabrication and field installation, the Contractor shall
prepare a comprehensive installation program including engineering supervision
organization, fabrication procedures, field installation procedures, material
application, machinery applications, inspection procedure, scope and standard of
quality judgment, and submit to the Engineer for approval.

b. Special Technical Engineering

Special technical engineering different from contract specifications can be applied upon
receiving approval of the Engineer.

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

a. 2. The setting method shall be proposed to the Engineer for his approval before
setting starts.

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

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

b. Temporary Bracing

b. 1. Temporary bracing shall be installed as necessary to stay assembiies and
assume loads against forces due to transport, erection operations or other
work,

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

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

C. Adequacy of Temporary Connections

During erection, temporary connection work shall be securely made by bolting and/or
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weiding for all dead load, wind and erection stresses.

d. Alignment

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

e.  Field Welding

e 1.

e 2.

Any shop paint or surfaces adjacent to joints where field welding is to
be executed shall be wire brushed to remove paint/primer.

Field welding shall conform to the requirements specified herein, except as
approved by the Engineer.

f. High Strength Bolts

Final tightening of high strength bolts shall be done by using manufacturer's
power operated equipment without any overstress to the threads.

g. Correction of Errors

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

g. 2. Any errors to be corrected or adjusted, preventing proper assembly, shall
be immediately reported to the Engineer, and such corrections or adjustments
shall be made as necessary and approved by the Engineer.

g. 3. Cutting or alterations other than as approved will not be permitted.

h. Erection

h. 1. Erection and installation shall be as per approved shop drawings.

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

h.3. Operations, procedures of erection and bracing shall not cause any
damage to works previously placed nor make overstress to any of the

building parts or components. Damage caused by such operations shall
be repaired as directed by the Engineer at no extra cost to the Employer.
GALVANIZING
PREPARATION

All mild steel parts exposed to weather shall be hot-dipped galvanized after fabrication in accordance
with the requirements of ASTM A 123 or ASTM A 153. Prior to galvanizing, the surfaces shall be
cleaned of dirt, weld splatter, grease, siag, oil, paint or other deleterious matters. The steel
surfaces shall be chemically de-scaled and cleaned with the same abrasive blast or other suitable
method as approved by the Engineer.
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COATING

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

PAINTING

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

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

SHOP PAINTING

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

All steel work shall be thoroughly dried and cleaned of all loose mill scale, rust and foreign
matters by means of sand blasting or other suitable methods approved by the Engineer before
shop painting shall be applied. Each individuat piece shall be painted prior to assembly. Portions
where

field welding or field contact with concrete is required shall not be painted.

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

FIELD PAINTING

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

MATERIALS
1. Structural Steel Work

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

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

2, Galvanized Steelwork

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

3. Miscellaneous Metal Work
Unless otherwise specified in other Sections of the Specifications or shown on the
drawing, miscelfaneous metal works such as ladders, structural steel ladder rungs, etc.
shall be given two shop coats of epoxy primer and two coats of epoxy enamel.

CONSTRUCTION METHODS

1. Cleaning of Surfaces
Surfaces of metal to be painted shall be theroughly cleaned; removing rust, loose mil scale,
dirt, oil or grease, and other foreign substances. Unless cleaning is to be done by sand
blasting, all weld areas, before cleaning is started, shall be neutralized with a proper
chemical, after which they shall be thoroughly rinsed with water.
Three methods of cleaning are provided herein. The particutar method to be used shall be as
directed by the Engineer.

2. Hand Cleaning
The removal of rust, scale, and dirt shall be done by the use of metal brushes, scrapers,
chisels, hammers or other effective means. Oil and grease shall be removed by the use of
gaseline or benzene,
Bristle or wood fiber brushes shall be used for removing locse dirt.

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

4. Flame Cleaning

All metal, except surface inside boxed membesrs and other surfaces which shall be
inaccessible to the flame cleaning operation after the member is assembled, shall be
flame cleaned in accordance with the following operations.

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

b. The surface to be painted shall be cleaned and dehydrated (free from occluded
moisture) by the passage of oxyacetylene flames which have an oxygen to
acetylene ratio of at least 1.0. The oxyacetylene flames shall be applied to the
surfaces of the steel in such a manner and at such speed that the surfaces
are dehydrated; dirt, rust loose scafe in the form of blisters or scabs, and similar
foreign matters are freed by the rapid, intense heating by the flames. The number
arangement and manipulation of the flames shall be such that all parts of the surfaces
to be painted are adequately cleaned and dehydrated.

c Promptly after the application of the flames, the surfaces of the steel shall be wire
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brushed, hand scraped wherever necessary, and then swept and dusted to remove
all free materials and foreign particles.

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

5. Weather Conditions
a, Exterior Coatings

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

b. Interior Coatings

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

6. Application

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

b. Field Painting

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

As soon as the Engineer has examined and approved each steel and metal works
structures, al! field bolts, all welds, and any surfaces from which the top or first
coat of paint has become wom off, or has otherwise come defective shall be
cleaned and thoroughly covered with one coat of paint.

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

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

The application of the second field coat shall be deferred until adjoining concrete
work has been placed and finished. If concreting operations have damaged the
paint, the surface shall be re-cleaned and repainted,
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General Manners

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

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

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

Spraying

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

Removal of Paint

if the painting is unsatisfactory to the Engineer the paint shall be removed and the
metal thoroughly cleaned and repainted.
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ITEM 13 : SECURITY FENCE

DESCRIPTION

This item shall consist of fumishing, construction and instatiation of security fence components in
any combinations in accordance with this specification, lines, grades and cross-sections shown on
the Plans, or as directed by the Engineer.

MATERIALS REQUIREMENT
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 well
defined edges and conforming to 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 Portiand cement, 3 parts of sand and ¥ part of lime. [t 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,
proporticned 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
an initial flow of 125 to 140 percent. When tested for compressive strength, mortar shall be mixed
to a flow of 100 to 115 percent. Aggregate for mortar shall conform to ASTM C 144.

PLASTER

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

CONCRETE

Minimum compressive strength of concrete shall conform to the specifications in Section of
Reinforced Concrete.

BARBED WIRE AND STEEL/GI PIPE POST

The materials to be used shall conform to the specifications indicated on the drawings and shall
be approved by the Engineer prior to installation.

CYCLONE WIRE MESH

Cyclone Wire Mesh shall conform to the requirements of ASTM A 121, Class |.
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CONSTRUCTION REQUIREMENT

The Contractor shall perform such clearing and grubbing as may be necessary to construct the
fence to required grade and alignment. Fence shall generally follow the contour of the ground.
Grading shall be performed where necessary to provide a neat appearance.

The post shall be erected vertically in position inside the formwork of the foundation block prior to
the placing of concrete shall be adequately supported by bracing to prevent movement of the post
during the placing and setting of the concrete. The post shall be erected to the height and location
shown on the Plans, or as ordered by the Engineer.

Masonry shall be laid plumb, true to line, with level courses accurately spaced. Bond pattern shall
be kept piumb throughout. Corners and reveals shall be piumb and true. Vertica! joints shall be
shoved tight. Each unit shall be adjusted to final position while mortar is still soft and plastic.
Any unit that is disturbed after mortar has stiffened shall be removed and 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.

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

Cutting and fitting, including that required to accommodate the work of others shall be done by
masonry mechanics. Wherever possible, full units of the proper size shall be used in lieu of cut
units. Cut edges shall be clean, true and sharp. Openings shall be carefully cut, formed or otherwise
neatly made for recessed items and for electrical, plumbing, or other mechanical instailations so that
wali plates, cover plates, or escutcheons required by the installation will completely conceal the
openings and will have bottoms in alignment with lower edge of masonry joints. Webs of holiow
masonry units shall be cut to the minimum required for the installation. Reinforced masonry lintels
shall be provided as indicated above openings over 300mm wide, for pipes, ducts and cable trays,
unless steel sleeves are used.

Spaces around built-in fems 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 shall be stepped back for jointing with new work. Toothing may be resorted to only
when specifically approved. Before laying new work, loose mortar shall be removed and the
exposed joint shall be thoroughly cleaned.

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

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

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
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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 clearance
between the bars and masonry units of 12mm and between parallel bars of one diameter of the
reinforcement shall be maintained. Vertical reinforcing 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. Splices shall be staggered in adjacent bars at least
600mm. Bars shall be lapped a minimum of 40 diameters of the reinforcement.

Welding shall be done in accordance with Standard Code and under supervision of Engineer.
PAINTING AND CLEANING

If required in the contract, paint shall be in accordance to the specification indicated in the plans and
coordinated with the end user.

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 shafl be raked out as necessary, filled with mortar, and tooled to
match existing joints. Masonry surfaces shall not be cleaned, other than removing excess surface
moertar until mortar in joints has hardened. Masonry hardened surfaces shal be left clean, free of
mortar daubs, dirt, stain and discoloration, including scum from cleaning operations and with tight
mortar joints throughout. Metal tools and metal brushes shall not be used for cleaning.
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iTEM 14 : ZINC {HOT-DIP GALVANIZED) COATINGS ON IRON AND STEEL

SCOPE OF WORK

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

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

MATERIAL REQUIREMENTS
STEEL OR IRON

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

The presence in steels and weld metal, in certain percentages, of some elements such as silicon,
carben and phosphorus tends to accelerate the growth of the zinc-iron alloy layer so that the coating
may have a matte finish with a little or no outer zinc layer.

EXECUTION
FABRICATION

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

CASTINGS

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

ZINC

The zZinc used in the galvanizing bath shall conform to ASTM Specification B 6. If a zinc alloy is used as
the primary feed to the galvanizing bath, then the base material used to make that alloy shall conform
to ASTM Specification B 6.

BATH COMPOSITION

The moiten metal in the working volume of the galvanizing bath shall contain not less than an average
value of 98.0% zinc by weight.
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COATING PROPERTIES

Table 1 ~ Minimum Average Coating Thickness Grade by Material Category

All Specimens Tested
Steet Thickness Range (Measured), mm (in.)

Material Category <116 | 1/16t0<1/8 | 1/8t0<3/16 | >3/16to<1/4 | =1/
(<18) | (1610<32) | (32104.8) | (>4810<64)| (264)
Structural Shapes & Plate 45 65 75 85 100
Strip and Bar 45 65 75 85 100
Pipe and Tubing 45 45 75 75 75
Wire 35 50 60 65 80
COATING THICKNESS

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

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

For articles whose surface area is equal to or less than 100,000 mm? (180 in.?) {single-specimen
articles), the average of all fest articles in the sample must meet the appropriate minimum average
coating thickness grade requirements of Table 1. For each test article, ils specimen coating thickness
shall not be less than one coating grade below that required in Table 1.

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

The coating thickness grades in Table 1 represent the minimum value obtainable with a high level of
confidence for the ranges typically found in each material category. While most coating thicknesses will
be in excess of those values, some materials in each category may be less reactive (for example,
because of chemistry or surface condition) than other materials of the steel category spectrum.
Therefore, some articles may have a coating grade at or close to the minimum requirements shown in
Table 1. In such cases, the precision and accuracy of the coating thickness measuring technique
should be taken into consideration when rejecting such articles for coating thickness below that is
required by this specification.

Conatruction of Port Cpecational Azea
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{Zinc: Hot-Dip Galvanized)

FINISH

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

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

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

2. The total area subject to renovation on each arlicle shall be no more than % of 1% of the
accessible surface area to be coated on that article, or 22,500mm? {36 in.?) per ton of piece
weight, whichever is less. Inaccessible surface areas are those which cannot be reached for
appropriate surface preparation and application of repair materials as described in ASTM
Practice A 780.

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

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

THREADED COMPONENTS IN ASSEMBLIES

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

APPEARANCE

Upon shipment from the galvanizing facility, galvanized articles shall be free from uncoated areas,
blisters, flux deposits and gross dross inclusions. Lumps, projections, globules or heavy deposits of
zinc which will interfere with the intended use of the material will not be permitted. Plain holes of
12.5mm (1/2 in.) diameter or more shall be clean and reasonably free from excess zinc. Marks in the
zinc coating caused by fongs or other items used in handling the article during the galvanizing
operation shall not be cause for rejection unless such marks have exposed the base metal, and the
bare metal areas exceed the criteria provided in number 1 and 2 of Subsection “Finish”.

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

ADHERENCE

The zinc coating shall withstand handling consistent with the nature and thickness of the coating and
the normal use of the article, without peeling or flanking. Athough some material may be formed after
galvanizing, in general the zinc coating on the articles covered by this specification is too heavy to
pemit severe bonding without damaging the coating.

Construction of Port Opecational Adea
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SAMPLING

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

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

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

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

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

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

TEST REQUIREMENTS
Magnetic Thickness Measurements:

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

For articles whose surface area is greater than 100,000 mm? (160 in?), in the average of the
three specimen coating thickness grades comprising each test article is the average coating
thickness for that test adicle. A specimen must be evaluated for each steel category and
material thickness within the requirements for each specimen of the test article

Construction of Port Operstional Ares
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(Zinc Hot-Dip Galvenized)
For articles whose surface area is equal to or less than 100,000 mm? (160 in?), the average
of all specimen coating thickness grades is the average coating thickness for the sample.

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

Stripping Method

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

Table 2 ~ Coating Thickness Grade »

Coating Grade mils ozfi? pm g/m?
35 14 08 35 245
40 14 1.0 45 . 320
50 20 1.2 50 355
85 2.2 13 55 390
60 24 1.4 60 425
65 26 15 65 460
75 3.0 1.7 75 530
80 3.1 19 80 565
85 3.3 290 85 600
100 39 2.3 100 705

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

Weighing Before or After Galvanizing

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

Construclion of Port Oparstionsl Ares
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Microscopy

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

Adhesion

Determine adhesion of the zinc coating to the surface of the base metal by cutting or prying
with the point of a stout knife, applied with considerable pressure in a manner tending to
remove a portion of the coating. The adhesion shall be considered inadequate if the coating
flakes off in the form of a layer of the coating s0 as to expose the base metal in advance of
the knifepoint. Do not use testing carried out at edges or comers (points of lowest coating
adhesion) fo determine adhesion of the coating. Likewise, do not use removal of small
particles of the coating by paring or whittling to determine failure.

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

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

Inspection, Rejection and Retest

The material shall be inspected at the galvanizer's plant prior to shipment. However, by
agreement the purchaser may make the tests which govern the acceptance or rejection of
the materials in his own jaboratory or elsewhere.

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

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

Transport and Storage

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

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

Provided the coating thickness complies with the requirements of Subsection “Coating
Thickness®, no further remedial action is required to the stained areas.

Constiuction of Fort Oporational Area
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ITEM 15 : ELECTRICAL WORKS

SCOPE OF WORK

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

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

GENERAL REQUIREMENTS

a)

b)

d)

e)

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)
Light Emitting Dicde - (LED)
5. Federation Specification:
Molded Case circuit Breaker - (MCCB)
6. American National Standard Institute - (ANS)
7. American Society for Testing and Matenals - (ASTM)
8. llluminating Engineering Society - (IES)

The electrical power will be connected to the local electric cooperative supply. The
supply voltages shall be 220 vott, single phase (19), and 60 hertz.

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

The Contractor shall first obtain approval from the Authority before procurement,
fabrication or delivery of electrical materials to the site. Partial submittals will not be
acceptable and will be retumed without review. Submittals shall include the
Manufacturers 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 fumnished.

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

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

[+ tion of Port O
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Tachnical Specifications

: {Edectrical Works)

a) All permits and electrical fees required for this work shall be obtained at the expense of

the Contractor. The Contractor shall fumnish the Engineer-in-Charge, the final Certificates

of Inspections and approval from the proper govemment 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 instal! electrical materials as shown in the drawings. A
licensed Eiectricat Engineer or Master Electrician is required to implement the installation
of the electrical system. A licensed electrical oontractor shall oversee/conduct the
installation of the main circuit breaker.

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

j) 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 shalf 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 (QUTDOOR)
Specifications:

Rated -200 watt LED Floodiight Fixture or equivalent
input Voltage: AC 100-277 V/ 50-60 HZ

Lumens: 26,000-28000 LM

Color Temperature: warm white/Daylight (WW/DL)
Optional

CRI: RA>70

PF: >0.95

Beam Angle: 120 degrees

IP Grade: IP33/IP 65

Drive Brand: Meanwell

LED Chip Brand: Philips

Construction of Port
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PANEL BOARD

Panel board shall conform to the schedule of panel board 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 carmying bus). Plug-in circuit breakers are not acceptable

SINGLE ANGLE BAR FLOODLIGHT STEEL TAPERED LAMP POST

Lamp Post shall be 10.0 m ht. single angle bar stee! tapered, 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 atuminum paint
to be approved by the Engineer.

EXECUTION
INSTALLATION

Single Angle Bar Fioodlight Steel Tapered Lamp Post installed at side of the fence as shown in
the plan.

Pole Setting: Depth as shown on the approved plans.

Construction of reinforced steel tapered 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 with the trench shall
conform to the provisions of Earthwork and Concrete construction.

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

Metering: the local electric utility company of Calapan Port is responsible for the supply and
installation of metering equipment, and its accessories, but it is part of the contractor
responsibility and expense {0 coordinate with them on this regard.

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.

Construction of Port Operation Area
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i Tachnical Specifications
| {Elecrical Works)
|

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 fumnish 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.

Consuction of Port Operation Area
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ITEM 16 : 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 4%. x 8ft. (1,200mm x
2,400mm) using 12 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.

C tion of Port Operstionsl Area
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ITEM 17 : SAFETY SIGNAGES AND BARRICADES

DESCRIPTION

This work includes the fumishing and installing of safety signages and barricades in accordance
with the specifications and to the details shown below in the drawings, or as direcied by the
Engineer.

SPECIFICATION

The Signage’s and Barricades shali 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
tarpauiin poster on 2° x 2” (50mm x 50mm}) geood lumber frame (see drawing below).

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

1708

CONSTRUGTION

506
Y
Y
2% 7 GOOD LUMBER ———v——ad ﬁ \_%
1200
FRONT SioE FRONT BiE
FRAMIMNG FOR 0,80m x 1,20m 5|GMAGES FRAMING FOR 0.50m x D,80m SIGHAGES AND BARRICADES

STANDARD PLAN FOR SIGNAGES AND BARRICADES
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BQ-5
BOQ and Attachments
(Annex t - 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 shali be payabie
after the mobilization activity while the remaining (50%} payable after demobilization
and cleaning.

ftem 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 fumishing all materials, labor, equipment, tools and incidentals
necessary for the provision of temporary site office and residence for the engineer and
staff.

tem 1.03 Malntain 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 full compensation
for fumishing 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
including stringent Covid-19 protocols per PPA Engineering Circular No. 01-
2020 and, construction guidelines for the project implementation during the
period of public health emergency approved by PDCB and CIAP (as indicated in
the bid documents)

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 fumishing all materals, labor, equipment, tools and incidentals
necessary to complete the implementation of the Construction Safety and Heaith
Program, as required and approved by the Department of Labor and Employment
(DOLE).

Construction of Port Opermational Area
Port of Calapan, Calapan, Oriontal Mindom
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BOQ and Attachments
{Annex 1 - Basis of Payments)

BILL NO. 2

CONSTRUCTION OF PORT OPERATIONAL AREA
em 2.01 Chip-off portion of existing wall, flushed to deck level and smoothen with mortar

The quantity to be paid for shall be the actual length in linear meter of existing wall to
be chipped off, flushed to deck level and smoothened with mortar 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 2.02 Excavate fill materials for catch drain manhole, lateral drainage, lamp post
foundation and concrete pedestal post

The quantity to be paid for shall be the actual volume in cubic meter of fill materiais to
be excavated for caich drain manhole, lateral drainage, lamp post foundation and
concrete pedestal post 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 2.03 Supply and place 3,500 psi concrete for RC curb, shear keys, lateral drainage,
catch drain manhole, lamp post foundation and concrete pedestal post

The quantity to be paid for shali be the actual volume in cubic meter of 3,500 psi
concrete for RC curb, shear keys, lateral drainage, catch drain manhole, lamp post
foundation and concrete pedestal post, supplied and set-in-place in accordance with
the plans and specifications and accepted by the Engineer. The contract unit price
shall be full compensation for fumnishing all maternals, labor, equipment, fools and
incidentals necessary to complete the work.

item 2.04 Supply and install steel reinforcement for RC curb, shear keys, lateral drainage,
catch drain manhole, lamp post foundation and concrete pedestal post

The quantity to be paid for shalf be the actual weight in kifogram of reinforcing steel
bars for RC curb, shear keys, lateral drainage, caich drain manhole, lamp post
foundation and concrete pedestal post, 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 alt materials, labor, equipment, tools and incidentals
necessary to complete the work.

item 2.05 Supply and place 50-100 kg./pc. core rocks

The quantity to be paid for shall be the actual volume in cubic meter of 50-100 kg./pc.
core rocks, supplied and set-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, toofs and incidentals necessary to complete
the work.

tem 2.06 Supply and place 1,000 kg./pc. ammour rocks

The quantity to be paid for shaill be the actual volume in cubic meter of 1,000 kg./pc.
amour rocks, supplied and set-in-place 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.

Construction of Port Opomtional Arce
Port of Caispan, Calapan, Oriental Minders
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BOO and Attachments
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item 2.07 Supply and install geotextile fabric

The quantity to be paid for shall be the actual area in square meter of geotextile fabric,
supplied and installed 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 2.08 Supply and place sand and gravel fill

The quantity to be paid for shall be the actual volume in cubic meter of sand and
gravel fill, supplied and set-in-place in accordance with the plans and specifications
and accepted by the Engineer. Hydrographic/Topographic Surveys before and after
placing 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 seftlement 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.

iem 2.09 Supply, place and compact aggregate subbase course

The quantity to be paid for shall be the actual volume in cubic meter of aggregate
subbase course to be supplied, set-in-place and compacted 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, toois and incidentals
necessary to complete the work.

ftem 2.10 Supply, spread and compact aggregate base course

The quantity to be paid for shall be the actual volume in cubic meter 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 fumishing all materials, labor, equipment, tools and incidentals
necessary to complete the work.

item 2.11 Supply, place and compact gravel bedding

The quantity to be paid for shall be the actual volume in cubic meter of gravel bedding,
supplied, set-in-place and compacted in accordance with the plans and speciications
and accepted by the Engineer. The contract unit price shal! be full compensation for
fumnishing all materials, labor, equipment, tools and incidentals necessary to complete
the work.

item 2.12 Supply, spread and compact cement treated base course

The quantity to be paid for shall be the actual voiume in cubic meter of cement treated
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 fumishing all materials, labor, equipment, tools and incidentals
necessary to complete the work.

item 2.13 Supply, spread and compact leveling course sand cushion
The quantity to be paid for shali be the actual volume in cubic meter of leveling course

sand cushion, supplied, spread and compacted in accordance with the plans end
specifications and accepted by the Engineer. The contract unit price shall be fult

Construction of Port Operational Area
Port of Calapan, Calapan, Orierdal Mindoro



