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Technical Specificas
{Aggregate Sub Base Course)
When hauling is done over previously placed material, hauling equipment shall be dispersed
uniformly over the entire surface of the previously constructed layer, to minimize rutting or uneven
compaction.

SPREADING AND COMPACTING
When uniformly mixed, the 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
fayer. Where the required thickness is more than 150 mm, the aggregate base shall be spread and
compacted in two or more layers of approximately equal thickness, and the maximum compacted
thickness of any layer shall not exceed 150 mm. All subsequent layers shall be spread and
compacted in a similar manner.

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

Immediately following final spreading and smoothening, each layer shall be compacted {o the full
width by means of approved compaction equipment. Rolling shall progress gradually from the sides
to the center, parallel to the centerline of the road and shall continue until the whole surface has
been mlled. 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 ptaces not accessible to the roller, the base material
shall be compacted thoroughly with approved tampers or compactors.

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

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

TRIAL SECTION

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

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

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

If the basic conditions regarding the type of material or procedure change during the execution of
the work, new trial sections shall be constructed.
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Technical Specifications
{Agoregate Sub Base Course)

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 allowabie 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.
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Technical Specifications

(Rectamation and Fill
ITEM 07 : RECLAMATION AND FILL

SCOPE OF WORK

This item shall consist of the construction of back-up area in accordance with the Specifications and

in conformity with the lines, grades, and dimensions shown on the Plans or established by the

Engineer.

The area to be upgraded shall be as indicated on the Drawings.

The works includes fumishing of all labor, materials and equipment required to complete/finish the
upgrading of the area in accordance with the Drawings and the Specifications.

The following major items of works are included:

1. Supply and fill of suitable materials to places required to upgrade elevation of areas as
shown in the drawings.

a. Compaction of fili materials
b. Supply and placing of filter fabric

2. The work may also include the construction of temporary dike or structure to enclose the
reclamation material before the completion of a permanent waterfront containment structure.
MATERIAL REQUIREMENTS
1. Filling Materials
a. General
All sources of filling materials shalf be approved by the Engineer.
Appropriate guantities of sample of all materials to be used in the Works shall
be submitted for acceptance and approval by the Engineer thirty (30) days before the
commencement of work,
General filling shall consist of approved material from approved sources of suitable
grading obtained from excavation, quamies or borrow pits, without excess fines, clay

or silt, free from vegetation and organic matter.

Sample of approved materials shall be kept/stored in the field for ready
reference/comparison of the delivered materials.

The Contractor shall ensure that adequate quantities of required materials that
comply with the specifications and quality approved by the engineer are available at
afl times.

b. Fill Materiais other than Dredged/Excavated Materials
Fill materials for reciamation purposes other than dredged materials shall be pit

sand, quarmy run, gravel or mine tailings. The fill material shall be of the same quality
or better as approved by the Engineer.
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Technical i
{Reclamation and Fill)

Type of Fill Materials

Sand and Gravel Fill (Offshore/Reclamation)

The materials shall be composed of at least 50% sand and 50% gravel in
terms of volume and shali be free from rock boulders, wooed, scrap,
vegetables, and refuse. The materials shall not have organic content and the
maximum particle size shall not exceed 100mm diameter. Source of materials
shall be river or mountain quarry or manufactured.

Excavated Materials from Seabed (Offshore/Reclamation)

The excavated materials shall be used for backfiling as directed by the
Engineer.

Select Materials (General Embankment)

All materials used for fill shall be free of rock boulders, wood, scrap materials,
organic matters and refuse.

The material shall not have high organic content and shall meet the following
requirements:

i. Not more than 10 percent by weight shall pass the No. 200 sieve (75
microns).

ii. Maximum particles size shall not exceed 75 mm.

iii. The fili materials shall be capable of being compacted in the manner
and to the density of not less than 95%.

iv. The material shall have a plasticity index of not more than 6 as
determined by AASHTO T 80.

V. The material shall have a soaked CBR value of not less than 25% as
determined by AASHTO T 193.

Unsuitable Material — Material other than suitable materials such as:

@

(b)
(©)
(d)
(®)
O

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

Organic soils such as peat and muck.

Soils with liquid limit exceeding 80 and/or plasticity index exceeding 55.
Soils with a naturat water content exceeding 100%.

Soils with very low natural density, 800 kg/m3 or lower,

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

will not be accepted by the Engineer.
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Technical Specifications
{Reciamation and Fif)

EXECUTION

Reclamation and Fill
a. General

The Contractor shall be responsible for all ancillary earthworks that are necessary for the
reception of the fill material and including, all spout handling, temporary dike or shoring
construction where necessary, temporary protection to dikes in the sea and drainage of
excess water. _

The arrangements of these ancillary earthworks shall be laid out in consultation with the
Engineer and to the Engineer's satisfaction and care shall be taken to minimize the loss of
fill.

b. Replacement, backfilling and reclamation may be done by any method acceptable to the
Engineer. Prior to start of Work, the Contractor shall submit his method and sequence of
performing the works to the Engineer for approval. However, the Engineer's approval of the
method and sequence of construction shall not release the Contractor from the responsibility
for the adequacy of labor and equipment.

C. The Engineer shall approve the type of material to be used as fill prior to its placement. If the
material is rejected, such material shall be deposited into areas designated or as directed by
the Engineer.

d. Reclamation of fill material shall be placed in horizontal layers not exceeding 200mm (8

inches), loose measurement, and shall be compacted as specified before the next layer is
placed. Effective spreading equipment shall be used on each lift to obtain uniform thickness
prior to compacting. As the compaction of each layer progresses, continuous leveling and
manipulating will be required {o assure uniform density. Water shall be added or removed, if
necessary, in order to obtain the required density. Removal of water shall be accomplished
through aeration by plowing, blading, dicing, or other methods satisfactory to the Engineer.

Dumping and rolling areas shall be kept separate, and no [ift shall be covered by another
until the necessary compaction is obtained.

Hauling and leveling equipment shall be so routed and distributed over each layer of the fill
in such a manner as {o make use of compaction effort afforded thereby and to minimize
rutting and uneven compaction.

TRIAL SECTION

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

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

It a trial section shows that the proposed malerials, equipment or procedures in the Engineer's
opinion are not suitable for sub-base, the material shall be removed at the Contractor's expense,
and a new frial section shall be constructed.
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Technical Specifications
{Reclamation and Fill}

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

CROSS-SECTIONS OF COMPLETED RECLAMATION

Cross-sections showing the elevations of the completed reclamation and the terrain of the existing
seabed prior to construction shall go together with every progress report and request for progress or
final payment.

FIELD COMPACTION TEST

Field Density tests to determine the percent of compaction of the compactable material shall be
conducted. Compaction of each layer thereafter shall continue until the required field density in
accordance with AASHTO T/ 80 Method D has been achieved. In place density determination shall
be made in accordance with AASHTO T191/ ASTM D 1556.

TOLERANCE

Elevation : plus & cm,

Bulalacao Porl Expansion Poject
Ponol B Oriantal Mind:




6003,

1950

TYPICAL DETAIL OF INSTALLATION
NOT ™ scAaLE

[ISEI # G I PIPE

fl Swm G. 1. SHEET BASE
| FILLET WELDED ALL ARDUND -

/ " | NOTES : -
o

1) ALL JOINTS SHALL BE FILLET WELDED
ALL AROUND.

4050

A

1210

\

2) THE CRADUATED SE‘TTLEME'NT ROD
ELEVATION. INCLUDING THE BASE SHALL BE PAINTED
SCALE 120 . WITH TWO (2) COATS OF ANTI-RUST PAINT
~ AND THE 1.85 M. FAINTED WITH :

ALTERNATIVE BANDS OF RED AND WHITE
S¢ @ G L PIPE H ENAMEL, 0.15 M. LONG ALL ARGCUND.

X \_J S @ G. L SHEEY BASE

FILLET WELDED ALL ARDUND

.
] _— [ 'DETAILS OF ' ||
. . STANDARD GRADUATED
PLAN SETTLEMENT ROD
SCALLE l:?,q
Bulalaceo PO EXpansion PToecl

Pout of Bulalacao, Orental Mindowo



43
Technical Specificatiors
{Aggregate Bass Course)

ITEM 08 : AGGREGATE BASE COURSE
DESCRIPTION
Thig ltem shall consist of fumishing, 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 natural gravel and filler of natural or crushed sand or other finely divided
mineral matter. The composite material shall be free from vegetable matter and lumps or balis of
clay, and shall be of such nature that it can be compacted readily to form a firm, stable base.

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

The base course material shall conform to the following Grading Requirements

Grading Requirements

Sieve Designation Mass Percent Passing
Standard Altemate Grading Grading
mm US Standard A B
50 2° 100
375 1-1/2" - 100
25.0 1" 60 -85 -
150 3/47 - 60 -85
12.5 1/2° 35-65 -
4.75 No. 4 20-50 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 AASHTQO T 89 and T 90, respectively.

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

Bulatacao Port Expansion Projact
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Technical Specifications

{Aggregate Bass Courae)
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 material
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 one
layer is required, each layer shall be shaped and compacted before the succeeding layer is placed.

The placing of material shall begin at the point designated by the Engineer. Placing shall be from
vehicles especially equipped to distribute the material in a continuous uniform 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 nominai thickness shown on the Plans.

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

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

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

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

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

i 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 comrections.

Bulzlacao Port Expansicn Projoct
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Technical Specifications

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

TRIAL SECTION

Before base construction is started, the Contractor shali spread and compact tia! 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 shail carry out such field density tests and
other tests required as directed by the Engineer.

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

Prior o placement of any material, the Gontractor 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 shalt be in accordance with following:

Permitted variation from design 10 mm
THICKNESS OF LAYER

Permitted 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

Permmitted variation from design +0.1%
LONGITUDINAL GRADE over

25 min length

Bulakacas Port Expansion Project
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Technical Spacifications
(Aggregste Bass Course)

METHOD OF MEASUREMENT

Aggregate Base 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 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.

Bulalbcac Port Expansion Project
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ITEM 09 : DRAINAGE WORKS
SCOPE OF WORK
The works shall consist of excavation, backfilling and construction of lateral drains, construction of
manholes, reconnection to existing lateral and other related works in accordance with the
dimensions, size, elevation and grade as shown on the drawing and shall conform with the
Specification.
At least thirty (30) days before the start of any construction related to drainage works, the
Contractor shall submit to the Engineer for his approval, shop drawings of the drainage work he
intends to construct. The shop drawings shall include the materials and the general method of
instaliation he intends to employ.
MATERIAL REQUIREMENTS
BACK FILL
Filt shall be in accordance with ltem "Rectamation and Fill”,
GRAVEL BEDDING

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

SAND BEDDING
Sand bedding shall be in accordance with item "Reinforced Concrele (Fine Aggregates)”.
CONCRETE

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

CEMENT MORTAR

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

REINFORCED CONCRETE PIPE

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

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

STEEL GRATING

The fabrication of grating shall conform to requirements of Steel and Metal Works® and *Zinc
Coatings on Iron and Steel

All steel grades and dimensions shall conform with the approved pians.

BuhhmoPu‘lE:pmdonm
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Technical Specifications
{Drainage Works}

EXECUTION
EARTHWORKS

All earthworks for concrete pipe culvert shall conform to the lines, grades and elevations shown on
the drawings or as directed by the Engineer.

The lateral drain shafl be excavated to the depth, grade and width established by the Engineer. The
bedding surface shall provide a firm foundation of uniform density throughout the entire length. Soft,
spongy, or otherwise unstable material encountered that will not provide a firm foundation for the
concrete drainage shall be removed to the full width of the trenches and replaced by suitable
material to a depth of not less than 30 cm. 100mm thick grave! bedding shall be used as foundation
or otherwise as specified.

PIPE LAYING

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

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

LATERAL DRAIN

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

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

CATCH BASIN INLETS, MANHOLES AND QUTLETS

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

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

FIELD DENSITY TEST

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

CLEARING AND DISPOSAL

Dumping or disposal of un-used excavated materials shall be coordinated to PMO. If the excavated
materials are determined for disposal, the contractor will provide all necessary works and expenses
for its completion in concurrence by the Engineer.
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Technical Spacifications
{Portiand Cemerit Concrate Pavament)

ITEM 10 : PORTLAND CEMENT CONCRETE PAVEMENT

SCOPE OF WORK

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

MATERIAL REQUIREMENTS
Cement’

Portland cement shall conform to the requirements of the Section “‘Reinforced Concrete”,
Fine Aggregate

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

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

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

Admixture

Admixture shali only be used with the written permission of the Engineer. If air-entraining
agents, water reducing agents, set retarders or strength acceferators are pemitted to he
used, they shall not be used in greater dosages than those recommended by the
manufacturer, or as permitied by the Engineer. The cost shall be considered as already in
the Contractor's unit cost bid for concrete,

TIE BARS AND SLIP BARS

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

Slip bars shall be smooth round steel bars conforming 1o the requirements specified in
AASHTO M 31 orplain M 42,

Joint Filler

Poured filler for joint shall conform to the requirements of AASHTO M173.
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Technical Specifications
{Fortland Cement Concrete Pavement)

EXECUTION
Concrete Ctass

The concrete for pavement shall satisfy the following requirements:

Minimum 28-day comprehensive strength : 24 MPa
Minimum Flexural Strength : 3.8 MPa
Maximum Aggregate size : 25 mm

- Maximum water cement ratio : 0.52

Proportioning, Consistency and Mixing of Concrete

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

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

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

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

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

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

Joints

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

Longitudinal and Transverse Contact Joints:

Longitudinal contact joints are joints formed between lanes that are poured
separately. Transverse contact joints are joints formed between segments of a lane
that are poured separately. Transverse contact joints shall be formed perpendicular
to pavement centerline at the end of each day of concrete placing, or where
concreting has been stopped for 30 minutes or longer but not nearer than 1.5 meters
from sawed contraction joints. All contact joints shall have faces perpendicular to the
surface of the pavement, Tie bars of the size, length and spacing shown on the
Drawings shall be placed across longitudinal and transverse contact joints.

Placing Concrete

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

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

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

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

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

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

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

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

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

Finishing Concrete

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

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

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

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

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

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

There shali be not less than one vibratory unit for each 2 m. length or portion thereof,
of vibrating pan surface. The vibratory units in any individual pan shall be
synchronized and have a frequency of not less than 3,500 pulsations per minute. The
front screed shall be capable of operating in a position that will strike off the concrete
at a sufficient height above the top of the forms to allow for proper compaction with
the vibrating pan. This type of vibratory finishing machine shall be operated in such
manner than each section of pavement will receive at least one vibratory pass but
not more than two passes, unless otherwise directed.
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After the final pass of the finishing machine and when the concrete has started to
dry, the surface of the pavement shall be finished with an approved longitudinal float.
The float may be operated either manually or by mechanical means. The float may
be either of wood or metal shall be straight and smooth and light in weight so as not
to displace or sink into the concrete surface.

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

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

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

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

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

As soon as the concrete has attained its initial set, the edges of the pavement, the
tongitudinal joints, the construction dummy and expansion joints not sawn shall be
carefully finished with an edging tool having radius of at least 5mm. The tools, the
special accessories for cutting impressed joints and methods of workmanship shall
be such as will produce a joint whose edges are of the same quality of concrete as
the other portion of the pavement. Methods and workmanship which make use of

_ excess mortar or grout in this area shall be eliminated. Unnecessary tool marks shall
be eliminated during work, and the edges left smooth and true to line.

Striking Forms

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

Unless otherwise ordened by the Engineer, curing of concrete shall be done by any method
specified in the Section “Reinforced Concrete”™.

Cleaning and Sealing Joints

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

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

Opening to Traffic

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

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

Pavement Smocthness, Thickness and Tolerance

Portand cement concrete pavement shall be constructed to the designed level and
transverse slope shown on the Drawing. The allowable tolerance shall be as listed
hereunder;

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

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

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

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

Other areas such as intersections, entrances, crossovers, ramp, etc., will be grouped
fogether to form a lot Smali imegular areas may be included with other unit areas to form a
lot.
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ITEM 11 : SECURITY FENCE

DESCRIPTION

This item shall consist of fumishing, construction and installation 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 shali have a minimum compressive strength of 4.14 MPa (600 psi). CHB shall be
notHoad bearing uniform and essentially smooth as normally achieves by standard molding
methods and shali be free from any cracks, flaws or other defects.

BEDDING MORTAR

Mortar shali be composed of 1 part of Portland cement, 3 parts of sand and % part of ime. 1t shall
have a compressive strength of [14 MPa (2,000 psi)] at 28 days and shall comply with propesty
specifications for type N mortar set forth in ASTM Specification C 270 and as modified herein,
proportioned and tested in an approved laboratory at the expense of the Contractor. When tested
for water retention, the mortar shall have a flow after suction, of 75 percent or more when mixed to
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/G! PIPE POST

The materials to be used shall conform to the specifications indicated on the drawings and shall
ba 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 vettically in position inside the formwork of the foundation block prior to
the placing of concrete shali be adequately supported by bracing to prevent movement of the post
during the placing and sefting 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 pattem shall
be kept plumb throughout. Comers and reveals shall be plumb and true. Vertical joints shall be
shoved tight. Each unit shall be adjusted to final position while mortar is still soft and plastic.
Any unit that is disturbed after morntar 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.
Detaiis shafi be as indicated including anchorage to underside of beams and slabs

Cutting and fitting, including that required to accommodate the work of others shali 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 shail be carefully cut, formed or otherwise
neatly made for recessed items and for electrical, plumbing, or other mechanical installations so that
wall plates, cover plates, or escuicheons required by the installation will completely conceal the
openings and will have bottoms in alignment with lower edge of masonry joints. Webs of hollow
masonry units shall be cut to the minimum required for the instalfation. 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 items shall be filled with mortar. Openings around flush-mounted electrical
outlet boxes in wet locations shall be pointed flush with mortar including flush joints above the
boxes. Anchors, ties, accessories, flashing, pipe sleeves and other items required o be built-in shall
be buitt-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 morar 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 electrica! 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.
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Details of reinforcement shall be as indicated in the drawings. Reinforcing shall not be bent or
straightened in a manner injurious to the steel. Bars with kinks or bends not shown on the drawings
shall not be used. Placement of reinforcement shall be inspected and approved prior to placing
grout. One piece vertical bars extending from floor to floor or roof above shall be provided. Vertical
bars shall be spliced only where indicated.

a. Pasitioning Bars

Vertical bars shall he positioned accurately at the centerine of the wall. A minimum clearance
beiween the bars and masonry units of 12mm and between parallel bars of one diameter of the
reinforcement shalt 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 182 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.

Weilding 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 1o 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 compietion of the work, all defects in joints or
masonry to be exposed or painted shall be raked out as necessary, filled with mortar, and tooled to
match existing joints. Masonry surfaces shall not be cleaned, other than removing excess surface
mortar until mortar in joints has hardened. Masonry hardened surfaces shall be left clean, free of
mortar daubs, dirt, stain and discoloration, including scum from cleaning operations and with tight
mostar joints throughout. Metal tools and metal brushes shall not be used for cleaning.
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ITEM 12 : PILING WORKS (PRE-STRESSED CONCRETE PILES)

SCOPE OF WORK

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

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

METHOD STATEMENT

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

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

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

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

MATERIAL REQUIREMENTS
TYPE OF FOUNDATION PILES

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

PRE-STRESSED CONCRETE PILES

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

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

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

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

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

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

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

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

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

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

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

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

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

13.  Notless than five (5) cylindrical specimens shall be made for each casting baich of which at
least two (2) shall be reserved for 28-day test, one (1} for 7-day, one (1) for 14-day, and one
{1) test prior to lifting of pre-stressed concrete piles from the casting bed. Lifting of piles shall
only be done if the result of the compressive strength has reached at least 60% of the
specified compressive strength.

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

EXECUTION
HANDLING OF PILES

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

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

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

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

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

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

Pile Splicing Epoxy

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

Preparation and Application of Epoxy Mortar

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

Compressive Strength

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

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

Mechanical Properties Specification (Test Methods)
Utimate Tensile Strength ASTM D 638
Uttimate Flexural Strength ASTM D 790
Hardness ASTM D 2240
Compressive Strength at 1 hour cure ASTM D 695
Compressive Strength with Silica Sand ASTM D 685

PILE CHIPPING

Each pile shall be chipped-off to required elevation as indicated in the drawing. The centractor shal!
ensure that no damaged/cracked on the main pile will occured after each chipping. Reinforcement
from driven piles (dowels and strand) shalt not be cut and will be incorporated to the construction of
deck. Splicing of dowels are allowed in case of pile culting due to early refusal.
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BEARING POWER OF PiLES

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

1 2WH
For Diesel Pile Hammer : R = X —
6 S+254
1 2WH
For Hydraulic Pile Hammer: R = x —
3 S+254
where : R = allowable bearing capacity of pile (tf)
W = weight of ram (tf)
H = fallof ram {(cm)
S = set (cm)
INTERRUPTED DRIVING

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

ALIGNMENT TOLERANCE
Piles driven shaii be within the allowable tolerance in atignment of 10 cm. (4 in.} in any direction.

DAMAGED AND MISDRIVEN PILES

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

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

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

The method to be adopled in each case shall be at the discretion of the Engineer.
OBSTRUCTION
Where boulders or other obstructions make it impossible to drive certain piles in the location shown

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

The Contractor shall keep records of each pile driven and shall fumish the Engineer two (2) signed
typewritten/computerized copies. The records shall show the number of blows per 0.50 m. of initial
penetration taken from the free fall elevation of the pile down to penetration depth of 5.0 m,, the
penetration under the last 10 blows, and the calculated safe load according to the Hiley's Formula
as stated in bearing power of piles.

TESTING OF MATERIALS

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

However, the Engineer may conduct the necessary festing at the approved fabricator’s casting yard
whenever he considers necessary. Tests shall be camied out at the Contractor's expense.

High Tensile Strand shail be tested according to the latest ASTM Standard and PPA Circular
STORAGE AND HANDLING OF PILES

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

Concrete piles shall be so handled at all times as to avoid breaking or chipping of the edges.
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ITEM 13 : SUBGRADE PREPARATION

DESCRIPTION

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

MATERIAL REQUIREMENTS

Embankments shall be constructed of suitable materials, in consonance with the following
definitions:

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

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

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

(a) Materials containing detrimenta! quantities of organic materials, such as grass, roofs
and sewerage.

(b} Organic soils such as peat and muck.

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

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

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

CONSTRUCTION REQUIREMENTS
PRIOR WORKS

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

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

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

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

MEASURED BY 3-m STRAIGHT EDGE

Permitted variation from + 05%
design CROSSFALL OR CAMBER

Permitted variation from

design LONGITUDINAL GRADE + 01%

over 25 m length

SUBGRADE IN COMMON EXCAVATION

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

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

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

SUBGRADE ON EMBANKMENT

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

PROTECTION OF COMPLETED WORK

The Contractor shall be required to protect and maintain at his own expense the entire work within
the limits of his Contract in good condition satisfactory to the Engineer from the time he first started
work untii all work shall have been completed. Maintenance shall include repairing and
recompacting ruts, ridges, soft spots and deteriorated sections of the subgrade caused by the traffic
of the Contractor’s vehicle/equipment or that of the public.
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ITEM 14 TERMITE PROOFING, BUKBOK PROOFING
GENERAL

General Requiremenis contain provisions and requirements essential to these specifications; and
apply to this Section, whether or not refemmed to herein.

SCOPE OF WORK

The Contractor shall hire the services of an approved or accredited pesticide company to fumish all
labor, materials, equipment, tools, plant, and services to complete the termite and “bukbok”
proofing work hereinafter described.

EXAMINATION OF SITE

Inspect the site of work and examine the premises to fully understand existing conditions with
respect to the work involved. Prior to soil stripping, excavation or filling all termite mounds within
the area should be demolished, removed and treated.

MATERIAL REQUIREMENTS

CHEMICALS AND EQUIPMENT

For termite proofing, use Termiticide Concentrate acceptable to the PPA and should have license
from Fertilizer and Pesticide Authority.

For "bukbok” proofing of kiln dried wood and for untreated wood, use chemical name accredited
namefor acceptable to the PPA and should have valid license from Fertilizer and Pesticide
Authority (FPA).
The pest control Contractor shall submit the specified chemicals in their original manufacturer
sealed containers to the Project Inspector of inspection, sampling and safekeeping. Containers
with broken seal shall not be accepted.
Dilution ratings {for Termicide Concentrate):

1 part Termicide Concentrate TC to 50 parts water
Pesticides - 1 : 100 concentration
Dilutions shall be done only at the jobsite in the presence of the Project Inspector. The sirength
of the mixture or solutions shall be made uniform by thorough stirring. All solutions prepared for
termite proofing shall be used within 24 hours.
EXECUTION
CONTRACTOR LICENSE AND CERTIFICATION REQUIREMENT

The pesticide company should have a valid license from Fertilizer and Pesticide Authority of the
Department of Agriculture.

All pesticide shall be applied by or under the direct supervision of a certified pesticide applicator,
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ENVIRONMENTAL AND SAFETY CONDITIONS

Formulation, freatment, storage and disposal of pesticide shall be in accordance with iabel
directions. Water for formulation shall be drawn only form site(s) designated by the Project
Inspector, and the filling hose shall be fitted with a backflow preventor meeting local plumbing
codes/standards. The filling operation shall be under the direct and continuous observation of
the Project Inspector to prevent overflow.

APPLICATION
1. Termite Control

Application of solution shall be done by means of power sprayers fitted with flow meters for
accurate monitoring of actual quantity used. At the time of soil freatment application, the soil
shall be preferably in a friable condition with iow moisture content to allow uniform distribution
of the treatment solution throughout the soil. Do not apply pesticide during or immediately
following heavy rains, or when conditions will cause runoff and create an environmental
hazard. Cover freated area with waterproof sheeting if concrete is not poured on the same day
as the soil freatment. Take precautions to prevent disturbance of the pesticide barmier.
Before the placement of structural components, re-treatment where soil or fill is disturbed
after treatment. Apply pesticide prior to placement of gravel base, vapor barrier or
waterproof membrane.

a. Siab on Grade Construction

Establish a horizontal pesticide barrier over areas intended for covering by floors,
porches, attached entryways, garages, carports and terraces. Apply treatment
solution with a low pressure coarse spray at the rate of four (4) liters solution per
square meter. Apply at the rate of seven (7) liters solution per square meter if the fili
is washed gravel or other course material. Establish a continuous chemicat barier in
the voids of hollow block foundation or voids of masonry. Apply treatment at the rate
of seven (7) liters per 3 linear meter. Make pesticide band at least 15 cm wide the
pesticide evenly distributed throughout. Treat buildings constructed with basement
slabs in the same manner.

b. Crawl Space Construction

Establish a vertical pesticide bamier inside of foundation walls, both sides of
interior partition walls, around piers, plumbing, and rodding and utility conduits.
Apply treatment solution by rodding or rodding and trenching the fili at the rate of
15 liters solution per 3 linear meter, and 30 cm deep from grade {o bottom of
foundation. Treat both sides of foundation and around all piers and pipes. Make
treated barrier of fill at least 15 cm wide with the pesticide evenly distributed
throughout,

c. Diy Pipes and Conduits
Establish pesticide barrier on various dry pipes and conduits such as electrical
service entrance, raceways, pipe chase, vents. Use powder type termiticide by
injecting it inside the pipe.

d. Termite Mounds

Demolish and treat all termite mounds within the property found afer the construction.
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2. "Bukbok” Proofing

Kiln-dried wood, plywood, tanguile, apitong, cabinets, dividers, and paneling shall be
brushed generously with Pesticides before painting or vamishing.

3. Sun-Dried Wood Treatment

Sun-dried lumber to be used for ceiling joint runners, nailer, etc. shalt be brushed with
Pesticides before installation of plywood or ceiling panels.

ENGINEERS

The Contractor shall submit to the Engineer for approval, a copy of the pest control company’s
proposal and chemical application, method/procedure including the desciiption of the equipment to
be used before start of work.

iINSPECTION AND TEST

Sampling shall be done only in the presence of the Project Inspector.
Amount of éample to be taken: 50 cc each.

CONTRACTOR’S GUARANTEE

Upon completion of work, and on a condition for final acceptance, the Contractor shail submit
to PPA a written guarantee from the pesticide company which shall provide that:

1. The soil poisoning treatment shall prevent sublerranean termites from attacking the
building on its contents for a period of not less than five (5) years.

2. The Contractor shall thereby warmrant all works in pest control that all materials and
workmanship applied under the contract are of good quality in every respect and will
remain as such for not less that five (5) years.

Should there be termite and “Bukbok® infestation within the one (1) year period the
Contractor thereby agrees to do all necessary repairs on the damaged portions of the
buildings caused by lermite infestation to the satisfaction of PPA, at the Contractor's
expense. Retreatment shall also be done by the Contractor after completion of the repairs and
at his expense. Such repairs and corrective works shall be done within five days after a
written notice from the Owner has been received by the Contractor.

Should there be infestation after the one (1) year period up until the five (5) year
guarantee, the pesticide company agrees to do all the necessary repairs at their
expense, The pesticide company shall conduct annual inspection of the building and
surrounding to check any infestation during the guarantee period. Notice shall be given by
the pesticide company to PPA in case there is presence of termites in the surmmoundings.
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ITEM 15 CONCRETE WORKS
GENERAL

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

SCOPE OF WORK

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

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

GENERAL REQUIREMENTS

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

SHOP DRAWINGS

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

2. Fitting to be embedded

MATERIAL REQUIREMENTS

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

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

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

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

TECHNICAL PROPERTIES Unit Minimum
A. Physicat Characteristics:
Length Mm 12
Shape Micong 18
Density gm nominal 0.91
Bulslecan Porl Expantion Projec
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FORMWORKS
GENERAL REQUIREMENTS

Materials and construction of formwork shall be in accordance with formwork requirements in
Reinforced Concrete,

REMOVAL OF FORMWORK

The minimum stripping and striking time for formwork shall be as follows unless otherwise

approved by the Engineer.

Conditions Minmimum Period

Vertical sides of beams, wall, piles, pile 24 hours
caps and columns lift not exceeding 1.2m

Vertical sides of beams and walls, lift 48 hours
exceeding 1.2m

Soffits of main slabs and beams (props feft 5 hours
under)

Removal of props from beams and main 10 days
slabs and other works

CONCRETE
CLASSES OF CONCRETE AND USAGE
1. Strength Requirement
Concrete strength shall conform with the requirements in Section of "Reinforced Concrete”.
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SLUMP TEST

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

Slump for Vibrated Concrete
Structurat Element T
- Minimum {mm) | Maximum {mm)

Precast concrete 80 180
Wall, column and beam, 80 180
25cm max. thickness

Concrete slab 80 150
Lean concrete 70 150

CONCRETE COVER FOR REINFORCEMENT

Minimum concrete cover for reinforcement shall be as follows:

Net Concrete Cover Minimum Cover
{mm)

Concrete cast against and permanently exposed to earth 75
Concrete exposed to earth or weather:

Primary reinforcement 50

Stirrups, ties, and spirals 40
Concrete deck slabs:

Top reinforcement 50

Bottom reinforcement as
Concrete not exposed to weathey nor in contact with ground:

Primary reinforcement 40

Stirmups, ties, and spirals 25

CONSTRUCTION JOINTS AND WATERSTOPS

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

Waterstop material shall be an elastomeric plastic compound, the basic resin of which shall be
polyvinyt chloride, and containing any additional resins, plasticizers or other materials needed for
the material fo comply with the requirements specified.
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The waterstop shall be fabricated by an extrusion process such that it will be dense, homogeneous,

free from holes and other imperfections. The cross section of the waterstop shall be uniform and
symmetrical along its entire length.

Surfaces shall be prepared as follows:

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

permitted.

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

Waterstops for all joints shall be continuous around the comers and at intersections,
either in horizontal or vertical direction, as indicated on the drawings. Field splices and
joints shall be made in accordance with the waterstops manufacturer's instructions, using a
thermostatically controlied-heating iron.
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ITEM 16 STEEL AND METAL WORKS
GENERAL

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

SCOPE OF WORK

The work includes the fumishing 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 steel 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 all parts, method of construction, bolts, 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 lke 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 comosion,

MATERIAL REQUIREMENTS

1. Unless specified herein all steel structures and metals shall conform with the requirements
of “Steel and Metlal 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 Steel Construction, latest edition.

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

3. High strength structural bolts, shall conform to ASTM A 325, Types 1 or 2. Nuts shall
conform to ASTM A 560, 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 Weiding Society
Specifications A5.1.
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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 nofice 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 Conftractor's yard.

6. Standard bolt shall conform to ASTM A 307 Carbon Steel Externally 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 permissibie 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 structural 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 shatl
likewise be properly prepared.

4. Boit Holes

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

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 boit 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 assembied and shall not be
separated by gaskets or any other interposed compressible materials.

When assembied, all joint surfaces including those adjacent to washers shail 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.
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Welding

Alt welding shail be done only by welders certified as to their ability to perform in accordance
with accepted testing requirement.

Welding of parts 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 shall be painted with two coats of zinc oxide-zinc dust paint. The
paint shall be properly compounded with a suitable vehicle in the ratio of one pant zinc oxide
to four parts zinc dust by weight. As an altemative 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 tocls used for welding shall perform
sufficiently and adequately.

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

Shop Assembly

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

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 assembied stucture.

The tolerances shall not exceed those allowed by codes and each unit assembled shall be
closely checked to insure that 2l necessary clearances have been provided and that binding
does not occur in any moving parl,

In order to maintain accurate finished dimensions and shape, appropiiate reverse strain or
restraint shali be provided as required. Assembly and disassembly work shall be performed in
the presence of the Engineer, uniess 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.
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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 mitl
practice as specified in the American Institute of Steel Construction, “Manual of Steel
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.
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, guality of
end iab, 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 buit welding, keatment of
end tab,

2 Testing of Welding

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

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

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

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

In lieu of the rejection of an entire piece or member containing welding which is unsatisfactory
or which indicates inferior workmanship, corrective measures may be permitted 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 weld, or as foliows.

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

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

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

4. Cracks in welds or base steel, shall be removed to sound steel throughout their
length and S5cm 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 eiching, magnhetic paricle
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 stee! is not nicked or undercut Defective portions of the welding shall be
removed withaut 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. Instailation 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 staris.

a.3. The threads of bolt shall be cured with an appropriate method against rust
and/or any damage before tightening.
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a.4. Non-shrink mortar shall be placed under base plates, well cured to obtain
the sufficient strength before bearing loads are applied to base plates.

Temporary Bracing
b. 1. Temporary bracing shall be installed as necessary to stay assemblies 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 cther loads, including seismic loads not less than those for which the
permanent structure is designed to resist.

Adequacy of Temporary Connections

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

Alignment

No pemmanent 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.

Field Welding

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

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

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.

Comrection of Emors

g. 1. Corrections of minor misfits by use of drift pins, and reaming, chipping or
cutting will be permitted and shall be provided as part of erection 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.
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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 steel shims, or
other approved methods so that no binding in any moving parts or distortion of
any members occurs before it is finally fastened in 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 gaivanized 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, slag, 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.

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 sutface of
the steel. The weight of zinc coating per square meter of actual surface shall not be tess than
550 grams. Any surface damaged subsequent to galvanizing shall be given two coats of approved
zinG tich 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 toois, tackle, scaffolding, labor and
materials necessary for the entire work. Painting shall be applied in the field or shop as
approved by the Engineer.

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

SHOP PAINTING

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

All steel work shali 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 individual piece shall be painted prior to assembly. Portions
where field weiding 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 Ameriock 400, Top Coat at 150 Microns with color or equivalent.
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FIELD PAINTING

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

MATERIALS
1. Structural Stee! Work

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

b. Before final assembly of steetwork at the fabricator’s shop, two shop coats of
special red lead primer shall be applied to the surface of sections to be in
permanent contact, meeting faces and all 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
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, miscellaneous metal works such as ladders, structural steel ladder rungs, eic.
shall be given two shop coats of epoxy primer and two coats of epoxy enamel.

CONSTRUCTION METHODS

1. Cleaning of Surfaces
Surfaces of metal to be painted shall be thoroughly cleaned; removing rust, loose milt scale,
dirt, oit 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 deaning are provided herein. The particular method to be used shall be as
directed by the Engineer.

2. Hand Cleaning
The removal of rust, scale, and dirt shall be done by the use of metal brushes, scrapers,
chisels, hammers or other effective means. Qil and grease shall be removed by the use of
gasoiine or benzene,

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

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

Flame Cleaning
All metal, except surface inside boxed members 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 foliowing operations.

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

b. The surface fo 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 {o the
surfaces of the steel in such a manner and at such speed that the surfaces
are dehydrated; dirt, rust loose scale in the form of bilisters or scabs, and similar
foreign matters are freed by the rapid, intense heating by the flames. The number
amangement and maniputation of the flames shall be such that all paris of the surfaces
to be painted are adequately cleaned and dehydrated.

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

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

Weather Conditions

a. Exterior Coatings

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

b. interior Coatings

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

a. Pzint 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, including all bolting and straightening of
bent metal, all adhering rust, scale, dirt, grease or other foreign materials shall be
removed as specified above.

As soon as the Engineer has examined and approved each steel and metal works
structures, all field bolts, all welds, and any surfaces from which the top or first
coat of paint has become 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 satisfactorily completed, such
field coals as are required shall be apphed. 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 a
maximum coating on edges of plates or shapes, bolt heads and other parts
subjected to special wear and attack, the edges shall first be striped with a
longitudinal motion and the bolt heads with a rotary motion of the brush, followed
immediately by the general painting of the whole surface, including the edges and boit
heads.

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

C. General Manners

Painting shall be done in a neat and workmanlike manner. Paint may be applied
with hand brushes or be spraying, except aluminum paint which preferably shall
be applied by spraying. By either method the coating of paint applied shall be
smoothly and uniformiy 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 shail be
required.

d. 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.
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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 17 MASONRY WORKS

GENERAL

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

SCOPE OF WORK

This Section includes the fumnishing of all }abor and materials to complete the work as shown on the
drawings and |specified herein. The works shall include but not necessarily be limited to the
following:

1. Supply and installation of concrete hollow btock (CHB) wails with reinforcement

2. Plastering

3. Installing temperary works like scaffolding, platforms, steps, etc.
|

GENERAL PROVISIONS

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

American Society for Testing and Materials (ASTM) Publications:
A 615 Deformed and Plain Billet-Steel Bars for Concrete Reinforcement
A 33 Concrete Aggregates
C 129 Specification for Non-Load Bearing Concrete Masonry Units C
144  Specification for Aggregate for Masonry Mortar

C 270 Mortar for Unit Masonry

MATERIAL REiQUIREMENTS

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 with the requirements of ASTM C 129. Unless otherwise specified on
the Drawings, | It shall have a minimum comprassive strength of 4.14 MPa (600 psi). CHB shall be
non-load bea ing uniform and essentially smooth as normally achieves by standard molding
methods and shall be free from any cracks, flaws or other defects.

BEDDING MORTAR

Mortar shall be composed of 1 part of Portland cement, 3 paits of sand and ¥ part of lime. It shal}
have a compressive strength of {14 MPa (2,000 psi)] at 28 days and shall comply with property
specifications for type N mortar set forth in ASTM Specification C 270 and as modified herein,
proportioned and tested in an approved laboratory at the expense of the Contractor. When tested
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for water rvetegon, 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 with the specifications in Section of
Reinforced Concrete.

SAMPLES AND TESTING

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

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

show full range of quality and texture.

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

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

EXECUTION
1. GENERAL
No unit having a film of water on its surface shall be laid. Masonry shall be laid plumb, true

to line,|with level courses accurately spaced. Bond pattem shall be kept plumb throughout.
Comeqs and reveals shall be plumb and true. Vertical joints shall be shoved tight. Each

unit shall be adjusted to final position while mortar is still soft and plastic. Any unit that
is distlrlrbed after mortar has stiffened shall be removed and relaid with fresh mortar,
Courses shall be so0 spaced that backing masonry will level off, flush with the face work at
all join%ts where ties occur. Chases and rake-out joints shall be kept free from mortar or
other debris.

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

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

|
Embedded ltems

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

UnﬁnisLed 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.

|

Protection

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

Mortar

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

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

Placing Reinforcing Stee!

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

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

PAINTING AND CLEANING

Mortar daubs or splashing, before setting or hardening, shall be completely removed from masonry
unit surfaces that will be exposed or painted. Before completion of the work, all defects in joints or
masonry to be exposed or painted shall be raked out as necessary, filled with mortar, and tooled
to match existing joints. Masonry surfaces shall not be cleaned, other than removing excess surface
mortar until mortar in joints has hardened. Masonry hardened surfaces shall be left clean, free of
mortar daubs, dirt, stain and discoloration, 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 18a : FINISHES
GENERAL

General Requiremants contain provisions and requirements essential to these
Specifications; and apply to this section, whether or not referred to herein.

SCOPE OF WORK

The work covergd by this section consist of fumishing all labor, materials, equipment, tools
and incidentals necessary to undertake, complete all finishing works and painting for the
buildings as indicated on the drawings and as specified herein.

Wall, floor, ceiling and other finishing works shall include but are not limited to the following:

WALLS ;
|
1. Exterior
a. Plain cement finished painted with elastomeric paint.
Location as shown in the plans and elevations.
2, Interior
a. Plain cement finished painted with elastomeric paint.
b. 300mm x 600mm Vitrified Glazed Tiles
c. 12mm thick Fiber cement board on metal studs framing.

Locations are shown in the plans and elevations.

Stud: 76 mm (3 inches)
3.00 meter length
Track: 76 mm (3 inches)
3.00 meter length
, Board: 1.20 x 2.40 x 6mm fiber cement
|

Fiber Cement Surfaces
SUBMITTALS

a. Manufacturer's product data for each type of product specified.

b. Samﬁles

(1) 300 mm x 300 mm 2 sets of required mock up.
(2) Miscellaneous product samples such as joint tapes and compounds.

Applicaﬁon and Finishing
a. Apply and finish fiber cement panels as per specifications by manufacturer for
flush jointed.
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b. Install fiber ceineiit panels in manner which minimizes the humber of end-butt
joints or to avoid where possibie.

c. Instalf exposed fiber cement panel with face side out. Do not install imperfect,

damages or damp boards. Bat boards together for stight contact at edges and
ends with not more than 1.5 mm open space between boards. Do not force into
place.

d. Locate either edge or end joints over supports, except in horizontal applications
where intermediate support is provided behind end joints. Position boards so
that iike edges abut, tapered edges against tapered ends. Do no piace tapered
edges against cut edges or ends. Stagger vertical joints over different studs on
opposite sides of partitions.

e. Attach fiber cement panel for supplementary framing and blocking provided for
additional support at openings and cutouts.

f. Space fasteners in fiber cement boards in accordance with referenced
application and finishing standard and manufacturer specifications

Methods Panel Application

a. Follow specifications by manufacturer.
b. Install fiber cement panel as follows, and as indicated on the drawings.
c. Apply fiber cement panels to supports as follows:

Fasten to steel framing with adhesive and supplementary screws as per
recommendation by manufacturer.

Finishing of Fiber Cement Boards
a. Apply to joint treatment at fiber cement panels joints (both directions),
penetrations; fasteners head, surface defects and elsewhere as required to

prepare works for decoration.
b. Finish fiber cement panels as per recommendation by manufacturer.
Protection
a. Provide fina! protection and maintain conditions, in a manner suitable to installer

that ensures, fiber cement panel consfruction being without damage or
deterioration at time of substantial compietion.

Plain Cement Finish
a. Surface Preparation

All surfaces shall be cleaned and projections, dust, loose particles and other
materials, which would prevent good bond, shall be removed.

Plaster shall not be applied directly to concrete and masonry surfaces
coated with bituminous compounds and surfaces previously painted or
plastered.

All surfaces shall be thoroughly wetted before plastering.
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Trial Mix

A trial mix of at least three (3) different water-cement ratios for a proposed
mix shall be prepared under full scale conditions and adequate workability.
The proportions by weight of cement to the weight of sand shall not be less than
one part of Portland cement to two parts of sand.

The proportion of cement-sand and water necessary to produce the cement
plaster of the required consistency shall be subject to the approvai of the
Engineer, Such approval may be withdrawn at any time and a change in
proportions may be required. Based on the. approved mix proportions, the
Contractor shall prepare a list showing the number of kilograms of the
various materials to be used in the cement plaster finish mix.

No cement plaster finish shall be started without an approved trial mix by the
Engineer,

Cement Finish Application

A brown coat with sufficient pressure shall be applied to fill the gaps, and to
secure a good bond. Moistened for 48 hours, each coat of cement plaster shall
be kept after application and allow to dry.

A finish coat shall be applied after the brown coat has set. The brown coat
shall be moistened before application of the finish coat. Finish coat shall be floated
to plumb, even planes and surfaces.

Final plaster finishes shall be rubber sponged.

Tolerance

The Contractor shall finish plaster work plumb, level, square and true within
tolerance of 3mm in 3 meters, without cracks and other imperfections.

Patching and Cleaning
Upon completion of the building, and when directed, all loose, cracked,

damaged or defective plastering shalt be cut out and re-ptastered in a
satisfactory and approved manner.
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Painting Works
a. Surface Preparation
Allow new masonry to dry for 14 days (for exterior surfaces) to 28 days (for
interior surfaces) under normal conditions before painting. Surface to be painted
should be clean and dry, free from oil, grease, dirt, dust, contaminants, and all
loose grit and mortar.
Without mesh:
1st Coat; Elastomeric Wall Covering Sealer
2nd and 3rd Coat: Elastomeric Wall Covering Basecoat
4th Coat: Elastomeric Wall Covering Topcoat
With mesh:
1st Coat: Elastomeric Walt Covering Sealer

2nd Coat: Elastomeric Wall Covering Basecoat
Reinforcing Membrane: Fiberglass Matting

3rd and 4th Coat: Elastomeric Wall Covering Basecoat
5th Coat: Elastomeric Wall Covering Topcoat
Wall Ceramic Tiles
a. Wall tiles shall be glazed ceramic tiles color as per Architect's approval.
b. Trimmers and moulding shall be lustrous, glazed with size and color

corresponding to wall tiles.

b. Portland cement, sand, bonding compound, lime and water shall conform with
the requirements.
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FLOORS

Port Operational Building

1.

(F1) - 600mm x 600mm ceramic unglazed files

Ground Floor
Vestibule
Security / Inspection X-Ray Area
Security Storage
Ballistic Room
Clinic
Terminal Ticket Booth
Ante Room
Arrastre
Quarantine
Coast Guard
Pre-Departure Area
Terminal Management Office
. Nursing Mother / Diaper Changing Room
Nursing Storage
Garbage Room
Janitor's Room
Electrical Room
Control Room
PWD Toilets
Alt Gender Restrooms
Female Toilets
Male Toilets

cerPpnNETEIZITFTTT@NRQODD

Second Floor

Pre-Departure Area
Terminal Management Office
Port Police Office

Storage Room

Electrical Room

Control Room

meoapnow

Third Floor
a. Viewing Deck / VIP Lounge

(F2) - 600mm x 800mm non-slip floor tiles

Ground Floor

a. Passenger’s Entrace
b. Drop offs

¢. Emergency Exits
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Second Floor
a. Emergency Exits
b. Stairwell to Ante room

3. (F3) - Non-skid or rough cement finish for ramps

Ground Fiocor

a. Smoking Areas
b. Drop Offs

c. Exterior Stairs
d. Ramps

4. Waterproof finish for all roof deck.

a. Toilets
b. Roof Decks
c. Canopy

5. Tactile Pavements

Ground Floor

a. Exterior Stairs
b. Ramps

¢. Drop-offs

EXECUTION
Floor Tiles
a. Mortar Preparation

Mortar mix proportion and preparation shalt be in accordance with the
requirements.

b. Surface Preparation

Surfaces to receive the tiles shall be clean, free of dust, dirt, oil, grease, and
other deleterious substances. Floor tile operations in spaces receiving wall tile
shall not be started until wall tile installation has been completed. Before tile
is applied with a dryset mortar bed, the structural fioor shall be tested for
levelness or uniformity of slope by flooding it with water. Areas where the water
ponds shall be filed and leveled with mortar and shall be retested before the
setting bed is applied.

c. Placing of Setting Beds and Floor Tite

Mortar setting beds shall have a minimum thickness of 20mm for floors. The
structural concrete siab shall be soaked thoroughiy with clean fresh water on
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the day before the sefting bed is to be applied. Immediately preceding the
application of the setting bed, the structural slab shall again be wetted
thoroughly, but no free water shall be permitted to remain on the surface.

A skim coat of neat Portland cement mortar shall then be applied not more
than 4mm thick. The mortar shall be spread until its surface is frue and even
and thoroughly compacted, either level or sloped uniformly for drainage, as the
case requires. A setting bed, as large as can be covered with tile before the
mortar has reached its initiai set, shalt be placed on one operation; but in the
event that more setting mortar has been placed than can be covered, the
unfinished portion shall be removed and cut back to a clean beveled edge.

All mounted tiles shall be soaked in clean water a minimum of one hour before
they are set. Absorptive mounted tile shall be dampened by placing sheets on
a wetted cloth in a shallow pan before setting. No free water shall remain on
the tiles at the time of setting. Before the initial set has taken place in the setting
bed, a skim coat of neat Portland cement mortar, 0.7mm to 1.6mm thick,
shall be trowelled or brushed over the setting bed and/or the back of the tile, or
a thin layer of Porttand cement, 0.79mm to 2mm thick, may be hand-dusted
uniformly over the setting bed and worked lightly with a trowel or brush until
thoroughly damp.

The tiles shall then be pressed firmly upon the setting bed, and beaten into
the mortar until true and even with the plane of the finished floor line. Beating
and leveling shall be completed within one hour after placing tiles or sheets.
Borders and defined lines shall be laid before the field or body of the ficor.
Where floor drains are provided, the floors shall be sloped to drain property to
the drains. Intersections and retums shall be formed accurately.

Cutting of tile, where necessary, shall be done along the outer edges of the
floor. As far as practicable, no tiles of less than half size shall be used. Cutting
and drilling of tiles shall be done neatly without marring the tile surfaces. The
cut edges of tile against trim, bases, thresholds, pipes, built-in fixtures, and
similar surfaces shall be ground and jointed carefully. Tile shall fit closely
and neatly at all plumbing fixtures and around electrical outlets, pipes and
fittings so that cover plates or escutcheons will overlap the tiles property.
Tiles shall be secured firmly in pface and loose tiles or tiles sounding hollow
shall be removed and replaced. All lines shall be kept straight, parallel, and
true, and all finished surfaces brought to true and even planes. The inner edges
of borders shall be kept straight and, where practicable, shall form right angles
at all retums. The paper and glue shali be removed from mounted tile, without
using excess water, within one hour after installing the tiles.

Joints shall be parallel and uniform in width, plumb, leve! and in aflignment.
End joints in broken-joint work shall be made as far as practicable, on the center
lines of adjoining tiles. Exceptin specia! arrangement and design, as indicated
or specified, square tiles shall be set with straight joints, and oblong tiles shall
be set with broken joints.
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Joint widths shatll be uniform and spaced to accommodate the tile in the given
spaces with a minimum of cutting. Tiles shall be wetted, if they have become
dry, before applying grout. Joints 3.2 mm or less in width shall be grouted with
a neat Portland cement grout of the consistency of thick cream. Other joints
shall be pointed with mortar consisting of one part Portland cement and iwo parts
pointing sand.

The grout or mortar for joints on floors shall be white Portland cement or
as specified by the Engineer. Grout painting mortar shall be forced into joints
by using trowel, brush or finger application. Before the grout or mortar sets,
the joints of cushion edge tile shall be struck or tooled to the depth of the
cushion, filling all skips or gaps, and the joints of square edged tiles shalt be
filled completely flush with their surface. Dark cement shall not be seen through
grouted white joints.

All surplus mortar or grout shall be removed before it has set or hardened.
Cleaning and Curing

Floors shall be covered with waterproofed paper with all joints lapped at
least 96 mm and allowed to damyp cure for at least 72 hours before foot traffic
is permitted thereon.

All completed tite work shall be thoroughly sponged and washed diagonally
across joints, and finally polished with clean, dry cloth. Acid cleaning of
unglazed tile, when necessary, shall not be done within ten days after sefling
the tile. All metal shall be covered with approved grease and the tile shall be
wetted with clean water, before tile is cleaned with 10% muriatic acid solution.
After acid cleaning, the tile shall be flushed with clean water, and the grease
coating on metal shall be removed.

Finished tile floors shall be covered with clean building paper before foot
traffic is permitted on them. Board walkways shall be placed on floors that are
to be continuously used as passage ways by workmen. Thresholds shall be
covered with boards. Tiles vertical outside comers {(extemal angles) shall be
protected with board comers strips in areas used as passage by workmen.

Bulsiaceo Port Expansion Progect
Poi of Bulalacas, Orwital Mndom



85

Technical Specifications (Building Warks)
{Finishes)

CERING
. Port Operational Building

1. (C1)-600m x 1200m x 0.70mm aluminum clip-in perforated ceiling panel,
bone white or its equivalent

Ground Floor

a. Vestibule

b. Security / Inspection X-Ray Area
c. Pre-Departure Area

Second Floor
a. Pre-Departure Area

2. (C2) - 600mm x 600mm x 0.70mm aluminum clip-in perforated ceiling
panel, bone white or its equivalent

Ground Floor

a. Ballistic Room

b. Employee Lounge

c. Terminal Ticket Booth

d. Clinic

e. Nursing Mother / Diaper Changing Room

Second Floor

a. Stairwell to Ante-Room

b. Temminal Management Office
¢. Port Police Office

Third Floor
a. Viewing Deck / VIP Lounge

3. (C3) - 0.40 mm thick Pre formed / pre painted ribbed type spandrel metal
ceiling
Ground Floor
a. Porch Ceiling

Second Floor
a. High Ceiling

4, (C4)-12mm thick Gypsum Board on 0.40mm thick galvanized steel ceiling
suspension system at400mm O.C. (furring) carrying channel and 600mm
0.C.B.W. and 1200mm O.C. Both ways suspension rod

Buksiacen Port Expension Projact
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Technical Specifications {Buikiing \M:risl
{Finishes)
Ground Floor
Security Storage
Ante Room
Armrastre
Quarantine
‘Coast Guard
Toilet @ TMO
Garbage Room
Janitor’s Room
All Gender Restrooms
PWD Toilets
Male Toilets
Female Toilets
. Electrical Room
Control Room
Charging Stations
Public Assistance Counter / Concierge Counter

soRgTATTIQ@NOOLODTE

Second Floor

Terminal Management Office
Port Police Office

Storage Room

Electrical Room

Control Room

Emergency Exits

~papoTw

. 5. Painted finish underside of RC Slab.

Ground Floor

a. Easements

b. Emergency Exits

¢. Underside of Stair @ Ante-Room

Second Floor
a. Easements
b. Underside of Stair @ Ante-Room

Third Floor
a. Easements

Buiskacaa Port Expansion Projact
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Tuchrical Spedfications (Buikiing Works)
{Finishes)

SUBMITTAL
1. Shop drawings for all finishing and painting works for the building shali be submitted

in advance to allow twenty eight days for review and approval. Shop drawings shall
indicate materials and details of finishing works. The Contractor shall be responsible

for alt errors of
detailing and fabrication, and for the comect finishing work items shown on the shop
drawings.

2, The Contractor, before placing order for the finishing materials shall submit to the
Engineer for approval representative. samples. of finishing materials. No. placing of
orders for material for finishing works shall be made without his approval.

3. Samples of all walls finishes, measuring not less than 1000mm x 1000mm shall be
submitted to the Engineer for approval as to its finish texture and workmanship.

GRANITE TILES

a. Selected granite slabs for toilet countertops, fascia and splashboard.
Dimensions as shown on the drawings.

b. Shall be sound material with uniform and favorable working qualities and with
very limited natural faults.

C. Color, veining and quality shall be approved by Engineer.

d. Veining shall run vertically on all vertical surfaces and direction of veining shall
continue in same directions over horizontal surfaces except as directed by the
Engineer.

e. Sealer

e.1. Shall be a commercial penetrating type free from harmful alkali or acid
content spedially prepared for marble work

e.2. Shall have a Ph factor between 7 and 9
e.3. Shall not discolor

e.4. Shall produce a slip resistant surface

e.5. Shall have a flash point not less than 35 °C

f. Cleaning fluid

£ 1. Shall be commercial neutral liquid type especially prepared for marble
work

Shall have a Ph factor between 7 and 9

Shall be free from crystallizing salts or water soluble alkaline salts
Shall be biodegradable and phosphate free

™~ ™.
N

Bulaisceo Port Expansion Project
Podt of Bulaiacao, Oderdel Nindoo



08
Technical Specifications (Builiing Works)
{Finishes)

Decorative Stones

Decostone collection is an innovative lightweight and thin manufactures stone veneer,
very easy in its application. Its color palette consists of versatile earthly colors, complementing a
variety of architectural styles and space ammangements. Colors and pattems are subject for
approval by the Architect.

Locations as indicated on plans.
Surface Preparation

Al backgrounds before glueing should be property well-cured, have a proper load bearing
capacity, constant and homogenous structure, be even, dry and cleaned from the paint, adhesive
agents and lubricants remaining — the non-stabile coatings should be removed.

« Before glueing a wall should be, whenever needed, levelled with a levelling mortar.

« The background should be primed with thistle bond — surface primer — you can also buy at our
store

» The background should be satisfactorily stable like e.g. concrete, brick, particleboards, aerated
concrete, plasterboards, etc.

Tiles Preparation

« The differences in colours and sizes between the elements in one box are consciousness and
gives an elevation a natural appearance.

« The tiles should be selected from several boxes simultaneously in order to achieve a
homogenous distribution of the colour gradation.

« Clean of all tiles removing the excess

Stone Application

The ambient temperature during glueing and within 48h after glueing should not be lower than
+50C and higher than +250C.

1 Lay the stones out on the floor first.
2. Start installing the stones, beginning in the bottom comers or the most visible places.

3. The adhesive should be applied with the spatula in 3-4 sites on the tile. Then we press the tile
glightty moving it up to the moment of the even distribution of the adhesive.

4, Tum any timmed edges either directly up or down, away from the focal point. Press the stones
into the mortar, twisting them sfightly to squeeze out some of the excesses and strengthen the
bond. Use a trowel, joint tool, or brush o remove any excess adhesive that has been forced
beyond the finished joint, or onto the surface of the stone itself.

Bulslacac Por Expanson Projact
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Technical Specifications (Buikiing Works)
(Finishes)

5. Glueing should be started from the bottom part. In the case of missed even horizontal support
for the tiles, you should start glueing with adjusting using a levet and a levet staff at the height of
circa 11 cm above the floor.

6. The best effect is obtained by glueing the tiles shifted in relation to each other. We recommend
a shift of circa 1/3 of the tile length above the floor. One should not glue tiles one below the other.

7. During the installation stone tiles can be cut and formed according to you needs. Cutting of the
tiles may be performed with a saw for wood.

8. If you need, you can paint the panets with most of types of paints. Panels shotid be primed
before painting to create better surface for the paint.

INSTALLATION OF DOORS / GLASS PANELS

1. Surface Preparation

Ensure surfaces to receive panels are structurally sound, even, smooth, clean, dry,
and free from defects detrimental to work.

Port Operational Building

D1 - 1.5mm Thk. Aluminum framed powder coated finish w/ 10mm thk. reflective
tempered glass double swing door. (1.80m X 2.70m)

D2 A - 1.5mm Thk. Aluminum framed powder coated finish w/ 10mm thk.
reflective tempered glass 4-panel sliding door w/ fixed type transom window.
(2.80m X 2.75m)

D2 B - 1.5mm Thk. Aluminum framed powder coated finish w/ 10mm thk.
reflective tempered glass 4-panel sliding door w/ fixed type transom window.
{3.60m X 2.75m)

D3 - Marine plywood finish flush door in quick drying enamel finish w/ 8mm thk.
clear glass. (0.70m X 2.15m)

D4 - Marine plywood finish flush door in quick drying enamel finish, (0.70m X
2.15m)

D5 - Marine plywood finish flush door in quick drying enamel finish w/ 8mm thk.
clear glass. (0.90m X 2.15m)

D6 - Marine plywood finish flush door in quick drying enamel finish. (0.80m X
2.15m)

D7 - Marine plywoad finish flush door in quick drying enamel finish. (0.90m X
2.15m)

Bubslacao Porl Expansion Propecd
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Technical Specifications {Building Worka)
{Finishes)

D8 - Marine plywood finish flush door in quick drying enamel finish with louver-at
the bottom portion. {1.10m X 2.15m)

D9 - Marine plywoad finish flush door in quick drying enamel finish with louver at
the bottom portion. (0.90m X 2.15m)

D10 - Marine plywood finish flush door in quick drying enamel finish with louver
at the bottom portion. (0.70m X 2.15m)

D11 - Cold rolled steel emergency exit door in quick drying enamel finish with
panic push bar lock. (1.00m X 2.45m)

D12 - Cold rolled steel emergency exit door in quick drying enamel finish with
panic push bar lock. (1.60m X 2.15m)

. D13 - Frameless 12mm thk. clear glass door. (0.90m X 2.15m)
INSTALLATION OF WINDOWS

1. Surface Preparation

Ensure surfaces to receive panels are structurally sound, even, smooth, clean, dry,
and free from defects detrimental to work.

Port Operational Building

W1 - 1.5mm Thk. aluminum framed powder coated casement type window w/
8mm thk. reflective, tempered glass. (1.20m X 1.70m)

W2 - 1.5mm Thk. aluminum framed powder coated casement type window w/
8mm thk. reflective, tempered glass. (3.60m X 1.70m)

W3 - 1.5mm Thk. aluminum framed powder coated fixed type window w/ 8mm thk.
reflective, tempered glass. (0.80m X 1.20m)

W4 - 1.5mm Thk. aluminum framed powder coated fixed type window w/ 8mm thk.
reflective, tempered glass. (1.20m X 1.20m)

W5 - 1.5mm Thk. aluminum framed powder coated casement type window w/8mm
thk. reflective, tempered glass. (0.80m X 1.20m)

WS - 1.5mm Thk. aluminum framed powder coated casement type window w/ 8mm
thk. reflective, tempered glass. {1.20m X 1.20m)

W7 - 1.5mm Thk. aluminum framed powder coated awning type window w/ 8mm
thk. reflective, tempered glass. (0.60m X 0.60m)

W8 - 1.5mm Thk. aluminum framed powder coated awning type window w/ 8mm

Dulatacas Port Expansion Projoct
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Technical Specifications (Building Works)
(Finishes)

thk. refiective, tempered glass. (1.00m X 0.60m)

WO - 1.5mm Thk. aluminum framed powder coated awning type window w/ 8mm
thk. reflective, tempered glass. (1.20m X 0.60m)

W10 - 1.5mm Thk. aluminum framed powder coated awning type window w/ 8mm
thk. reflective, tempered glass. (1.80m X 0.60m)

W11 - 1.5mm Thk. aluminum framed powder coated awning type window w/ 8Bmm
thk. reflective, tempered glass. (2.40 X 0.60m)

W12 - 1.5mm Thk. aluminum framed powder coated awning type window w/ 8mm
thk. reflective, tempered glass. (3.60m X 0.60m)

W13 - 1.5mm Thk. aluminum framed powder coated casement type ~cum-fixed
type windows w/ 8mm thk. reflective, tempered glass. (4.50m X 1.20m)

W14 - 1.5mm Thk. aluminum framed powder coated casement type window w/
8mm thk. reflective, tempered glass. (5.40m X 1.20m)

W15 - Frameless 12mm thk. reflective tempered glass fixed window. (4.50m X
2.15m)

W16 - 1.5mm Thk. aluminum framed powder coated fixed type window w/ 8mm
thk. reflective, tempered glass. (1.10m X 2.15m)

WA17 - Erameless 12mm thk. frosted tempered glass partition. (0.80m X 2.15m)

W18 - Frameless 12mm thk. frosted tempered glass partition. (1.00m X 2.15m)

W19 - Frameless 12mm thk. frosted tempered glass partition. (1.80m X 2.15m)
GLASS CURTAIN WALL

A curtain wall system is an outer covering of a building in which the outer walls are
non-structural, utilized to keep the weather out and the occupants in. When glass is used
as the curtain wall, an advantage is that natural light can penetrate deeper within the
building. The curtain wall facade does not carry any structural load from the building other
than its own dead load weight. The wall transfers lateral wind loads that are incident upon
it to the main building structure through connections at floors or columns of the building.
A curtain wall is designed to resist air and water infiltration, absorb sway induced by wind
and seismic forces acting on the building, withstand wind loads, and support its own dead
load weight forces.

Supply and installation of laminated glass for 6mm thick reflective starry gray
tempered glass +1.52 pvb + 6mm thick euro gray tempered glass consist of panels {(12mm
total thickness of glass).

Bulelaczo Port Expaneion Project
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Techmical Specifications {Building Works)

{Finishes)

For GLASS CURTAIN WALL and 15mm thick clear tempered glass consist of

glass fin; Using Spider System - ( 2-way / 4 - way), (or approved equal). Flathead fixed

bolt, 25mm X 25mm aluminum U-channel embedded on top and bottom. To complete
with other fixing accessories (or approved equal).

SPIDER SYSTEM

The Spider System (or approved equal) the transparent membrane is freed from
earthbound and levitated skywards. A constant throughout, the EPCO Spider System can
accommodate a range of suspended all-glass assemblies. The fittings are made of grade
316 stainless steel with 600Mpa strength providing a rigid and flexible connection
between glass and supporting system (or approved equat).

The fitting’s arms are designed to support a maximum loading and allow flexibility
to reduce the stress around the glass holes.

Spider Glass Fin System

The main glass fagade is suspended from a beam or slab with concealed
clamps. Lateral support is provided by tempered glass fins in various designs (or
approved equal}.

Wind Shutter / Rolfl Up Shutter

Shutter Curtains are made of aluminum / galvalume materials which can resist
rust for 15 years surface can be powder coated/ painted without applying chemicals.
Endlocks are spot welded on the end of the curtain to prevent lateral movement during
operation; there also reduce the noise of the shutter during operation.

Modern machine and technclogy are used to fabricate the parts which are at par
with intemational standards; springs are computer matched to every door weighed and
size.

SLAT SPECIFICATION

SLAT Gauge/ Thickness WIDTH WEIGHT

Kg/Sgm Material

S72A 0.60mm to 1.20mm 72mm 7.5 kg- 16 kg Galvalume/ Gl
C75A 0.60mm to 1.20mm 75mm 7.5 kg- 16 kg Galvalume/ Gl

{or approved equal)

Bulalacao Port Expansion Projact
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{Carpentry and Joinery Works)

ITEM18b : CARPENTRY AND JOINERY WORKS
SCOPE OF WORK

The work shall consist of furnishing all tools, labor, equipment, and materials, unless
otherwise specified to complete all carpentry and joinery works shown on the Drawings
and specified herein.

GENERAL REQUIREMENTS
a. Lumber Grades

" Lumber shall be of the best grade available, of the respective kinds required for
the various parts of work; well-seasoned, thoroughly dry and free from loose or
unsound knots, sap, shakes or other imperfections impairing its strengths,
durabifity and appearance. All exposed woodwork shall be smooth by dressed
and sandpapered unless otherwise indicated or specified. Framing lumber shal}
be of the rough dimensions unless otherwise shown on the drawings.

b. Substitution of Lumber

Any lumber equally good for the purpose intended maybe substituted for the
kind specified, subject to prior written approval of the Engineer. Provided,
however, that in the substitution of the cheaper kind of lumber than that
specified, a reduction in the contract price equal to the difference in the costs
of the two kinds of lumber shall be made.

C. Delivery and Storage

The Contractor shall deliver lumber to the site in undamaged condition. Lumber
shali be stacked in such a manner as to ensure proper ventilation and drainage
and shall be supported at least 150 mm above ground. Lumber shall be
protected against dampness before and after delivery, and enough protection
under cover in well-ventilated enclosure, not exposed to extreme changes of
temperature and humidity; and in a manner as to provide air-circulation around
all surfaces of each pile to insure thorough air-seasoning. Lumber or millwork
in buildings shall not be finished until concrete, masonry work and plaster are
dry. Lumber shall be delivered at least thirty (30) days before use.

d. Grading of Plywoocd

Each sheet of plywood shall bear the mark identifying the plywood as to wood
species, glue type and grade.
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(Carpentry and Joinery Works)

MATERIALS
a. Lumber

Lumber for various uses shall be one of the species listed for the purpose
indicated unless otherwise specified in the drawing. For any use not specified,
the lumber shall be the best commercial grade normatly used for the purpose,
subject to the approval of the Engineer.

All framings shall be done as far as possible with carefully fitted mortise and
tenon joints.

All doors, windows, transoms, or other opening where S0 indicated on plans,
shall have frames and sills of the dimensions shown or as hereafter detailed,
and all frames coming in contact with concrete shall be anchored by means of
20-d nails, spaced not more than 8.20m, apart, all around the contract surfaces.
All frames shall be rabetted , molded and cut with saw and cut under for water

drips.
SPECIE USE
All door jambs, headers and transom bars,
Yakal wood plates and all other woodwork in
contact with concrete or masonry and where
indicated.
All truss members and rafters and where
Apitong indicated; all wood framings and carpentry,
(pressure treated) | except when in contact with concrete. -
All exterior and interior mill work, siding, finish
Tanguile and trim, frame work and all other wood
(Kitn dried) works not specifically mentioned; except
when in contact with concrete.
b. Plywood

Plywood shall conform o Commercial Standard PSI and shall be of local
manufacture.

Plywood to be vamished shall be tanguile or kalantas veneers (as indicated},
ribbon grained, water resistant, Class B and of the thickness indicated.

Plywood to be painted shall be tanguile veneer ordinary rotary-cut, water
resistant, Class C and of thickness indicated.

Plywood exposed to the outside elements or where indicated shall be
waterproof or marine plywood and of the thickness indicated.
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