45

Technical Specifications
(Reinforced Concrete)

Submit technical literature for equipment and methods proposed for vibrating
and compacting concrete. Submittal shall include technical literature describing
the equipment including vibrator diameter, length, freguency, amplitude,
centrifugal force, and manufacturer's description of the radius of influence
under load. Where flat work is to be cast, provide similar information
relative to the proposed compacting screed or other method to ensure dense
placement.

b4  Mixture designs

Provide a detailed report of materials and methods used, test resuits, and the
field test strength (fcr) for marine concrete required to meet durability
requirements.

2. The Ceontractor shall submit shop drawings and erection drawings for formwork and
scaffolding at least 14 days prior to commencing the work.

Each shop drawing and erection drawing shall bear the signature of a Contractor's qualified
Engineer. Details of all proposed formwork to be prefabricated and formwork 1o produce
special finishes shall be submitted to the Engineer for approval before any materials are
ordered. If the Engineer so requires, samples of proposed formworks shall be constructed
and concrete placed at the Contractor’s expense so that the proposed methods and
finished effact can be demonstrated.

The Contractor shall submit shop drawings showing reinforcing bar placing and bar lists
for the Engineer's approval. Such shop drawings shall show also supplemental bars for
forming, strengthening frames of bars of sufficient rigidity to withstand forces during placing
concrete. If necessary, shaped steel may be added to improve rigidity of the frame of bar.

Such shop drawings shall clearly indicate bar sizes, spacing, location and quantities of
reinforcement, mesh, chairs, spacers and other details to be as per ACI Manual of
Standard Practice for Detailing Reinforced Concrete Structures.

Details shall be prepared for placement of reinforcement where special conditions occur,
including most congested areas and connection between pre-cast concrete and concrete in-
situ.

Ali shop drawings shall be reviewed by the Engineer within seven (7) days after receiving

them. At least two (2) days prior to pouring concrete, the Contractor shall submit to the
Engineer a pouring permit for his inspection and approval.

MATERIAL REQUIREMENTS

CEMENT
Unless otherwise specified in the Drawings, only one (1) brand of cement shall be used for
any individual structure, In determining the approved mix, only Portland cement shall be used
as the cementitious material.
1. Portland Cement: ASTM C 150

Type | (for generai use in construction)
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~ ADMIXTURE (IF NECESSARY)

Unless otherwise required by field conditions, admixture may be used subject to the
expressed approval of the Engineer, The cost of which shall already be included in the unit
cost bid of the Contractor for the concrete.

1. Alr Entraining Admixture shall conform to ASTM C 260,
2. Admixture other than air entraining agent shall conform to ASTM C 494,

3. Admixture centaining chloride ions, or other ions producing deleterious effect shall
not be used.
AGGREGATES

1. Crushed Coarse Aggregate

Conforming to ASTM C 33 and having nominai sizes passing 38.0 mmto 19.0 mm, 18.0 mm
to 9.5 mm to No. 4 sieve. The material shall be well graded between the limits indicated and
individually stockpiled. It shall be the Contractor’s respansibility to blend the materials to
meet the gradation requirements for various types of concrete as specified herein.

Neminal sizes for combined gradation shall be as follows:

Nominal Size of Coarse Aggregates
ASTM Sieves % by Welght Passing

40mm 25mm 19mm 10mm
50.0mm (2) 100 - . .
38.0mm (1 1/2") 95- 100 100 - -
31.8mm (1 1/4) - 90 - 100 100 -
25.0mm (17) - - 90 - 100 -
19.0mm (3/4") 35-70 25-90 - 100
16.0mm (5/8" - . 20-55 85- 100
9.5mm (3/8") 10-30 0-10 0-10 0-20
No. 4 0-5
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2. Fine Aggregate

ASTM C 33 except for gradation which has been revised to meet local conditions unless
otherwise required by the Engineer, grading of find aggregate shall be as foliows:

ASTM Sleves % by Weight Passing
9.5mm (3/87) 100
No.4 90 - 100
No, 8 80- 100
No. 16 50-90
No. 30 25-60
No. 50 5-30
No. 100 0-10
a. Grading of fine aggregates shall be reasonably uniform and fineness modulus

thereof shall not vary more than 0.2 from that of the representative sampie in which
mix proportions of concrete are based.

b. Due care shall be taken to prevent segregation.

WATER

The mixing water shall be clear and apparently clean. If it contains quantities or substances that
discolor it or make it smell or taste unusual or objectionable, or cause suspicion, it shall not be used
unless service records of concrete made with it (or other information) indicated that it is not injurious
to the quality, shall be subject to the acceptance criteria as shown in Table 6.3 and Table 6.4 or as
designated by the purchaser.

When wash water Is permitted, the producer will provide satisfactory proof or data of non-
detrimental effects if potentially reactive aggregates are to be used. Use of wash water will be
discontinued if undesirable reactions with admixtures or aggregates ocour.

Table 6.3 Acceptance Criteria for Questionable Water Supplies

Test Limits
Compressive strength, min. % 90
Control at 7 days

Time of Setting deviation from control from 1:00 earlier to 1:30 later

Time of Setting (Gillmore Test)

Initial No marked change
Final Set No marked change
Appearance - Clear
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Color Colorless
Odor _ QOdorless
Total Solids 500 parts/million max.
PH value 451085
Table 6.4 Chemical Limitation for Wash Water
Limits
Chemical Requirements, Minimum
Concentration
Chioride as C1¢" expressed as a mass percent
of cement when added to the C1" in the other
components of the concrete mixtures shall not
exceed the following levels:
1. Prestressed Concrete 0.08 percent
2. Conventionally reinforced concrete in a moist 0.10 percent
environment and exposed to chloride
3. Conventionally reinforced concrete in a moist 0.15 percent
environment but not exposed to chloride
4. Above ground building construction where No limit for corrasion
the concrete will stay dry
Sulfate as SO4, ppm* 3,000
Alkalies as (Na:O + 0.658 K20), ppm 600
Total Solids, ppm £0,000

Wash water reused as mixing water in concrete may exceed the listed concentrations of
sulfate if it can be shown that the concentration calculated in the total mixing water, including
mixing water on the aggregate and other sources, does not exceed that stated limits.

Water will be tested in accordance with, and shall meet the suggested requirements of
AASHTO T 26.

Water known to be of potable quality may be used without test.

CURING MATERIALS

1.

Impervious Sheet Materials

ASTM C 171 type, optional, except that polyethylene film, if used, shall be white opaque.
Burlap of commercial quality, non-staining type, consisting of 2 layers minimum.
Membrane Forming Curing Compound

ASTM C 309; submit evidence that product conforms to specifications,
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JOINTING MATERIALS

1. Sealant
Sealant shall be multi-component, polyurethane base compound, gray in color, self-
leveling for horizontal joints, 2 part polythremdyne, terpolymer compound, gray in color;
non-sag for verical joints.

Sealant shall be compatible with materials in contact and to perform satisfactorily under
salt water and traffic conditions, and be capable of making joint waterlight and aflow
movement 25% of the width of joint in any direction.

Sealant shall be guaranteed against leakage, cracking, crumbling, melting, shrinkage,
running, loss of adhesion for a period of five years from the date of acceptance of work.

2. Joint backing shall be expanded extruded polyethylene, low density, oval in shape to fit
the joints as indicated on the drawings and to be compatible with sealant.

3. Where required, primer shall be compatible with joint materials and installed in
accordance with manufacturer's instructions.

4. Joint filler shall conform to ASTM D1751 (AASHTO M213) non-extruding, resilient
bituminous type. Filler shall be furnished for each joint in single piece for depth and width
required for joint, unless otherwise authorized by the Engineer. When more than one piece is
authorized for a joint, abutting ends shall be fastened and hold securely to shape by stapling
or other positive fastening.

EPOXY BONDING COMPOUND

ASTM C 881. Provide Type | for bonding hardened concrete to hardened concrete; Type |l for

bonding freshly mixed concrete to hardened concrete; and Type ill as a binder in epoxy mortar or

concrete, or for use in bonding skid-resistant materials to hardened concrete. Provide Class B if
placement temperature is hetween 4 and 16°C; or Class C if placement temperature is above
16°C.

REINFORCEMENT

Steel reinforcement, other than Steel for Pre-stressing, used in Reinforced Concrete, shall conform
to ASTM and PNS as follows:

ASTM Designation A615 - Deformed Billet Steel Bars for Concrete Reinforcement.
Minimum vield strength of 276 MPa (40,000 psi).

PNS 49 - Steel Bars for Concrete Relnforcement
TIE WIRE
Tie wire shall be plain, cold drawn annealed steel wire 1.6 mm diameter.
SAMPLES AND TESTING
1. Cement

Sampled either at the mill or at the site of work and tested by an independent commercial or
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government testing laboratory duly accredited by the Bureau of Research and Standards
(BRS) of the DPWH, Department of Science and Technology (DOST) or the Department
of Trade and Industry (DTI) at no additional cost to PPA. Certified copies of laboratory test
reports shall be fumished for each lot of cement and shall include all test data, results, and
certificates that the sampling and testing procedures are in conformance with the
Specifications. No ¢ement shall be used until notice has been given by the Engineer that the
test results are satisfactory. Cement that has been stored, other than in bins at the mifls,
for more than 3 months after delivery to the Site shall be re-tested before use. Cement
delivered at the Site and later found after test to be unsuitable shall not be incomorated into
the permanent works,

Aggregates. Tested as prescribed in ASTM C 33

Al least 28 days prior to commencing the work, the Contractor shall inform the Engineer of
the proposed source of aggregates and provide access for sampling.

Gradation tests will be made on each sample without delay. All other aggregates tests
required by these Specifications shall be made on the initial source samples, and shall be
repeated whenever there is a change of source. The tests shall include an analysis of each
grade of material and an analysis of the combined material representing the aggregate
par of the mix.

Reinforcement

Certified copies of mill certificates shall accompany deliveries of steel bar reinforcement. If
requested by the Engineer additional testing of the materials shall be made at the
Contractor’s expense.

Concrete Tests

For test purposes, provide 1 set of three (3) concrete cylinder samples taken from each
day’'s pouring and to represent not more than 75 cu.m. of concrete class or fraction
thereof of concrete placed. Samples shall be secured in conformance with ASTM C 172.
Tests specimens shall be made, cured, and packed for shipment in accordance with
ASTM C 31. Cylinders will be tested by and at the expense of the Contractor in
accordance with ASTM C 39. Test specimens will be evaluated separately by the
Engineer, for meeting strength level requirements for each with concrete quality of ACI 318.
When samples fail to conform to the requirements for strengths, the Engineer shall have the
right to order a change in the proportions of the concrete mix for the remaining portions of
the work at no additional cost to the Authority.

Test of Hardened Concrete in or Removed from the Structure

When the results of the strength tests of the concrete specimens indicates the concrete as
placed does not meet the Specification requirements or where there are other evidences
that the quality of concrete is below the specification requirement in the opinion of the
Engineer, tests on cores of in-place concrete shall be made in conformance with ASTM C 42.

Core specimens shall be obtained by the Contractor and shall be tested. Any deficiency
shall be corrected or if the Contractor elects, he may submit a proposal for approval before
the load test is made. If the proposal is approved, the load test shall be made by the
Contractor and the test results evaluated by the Engineer in conformance with Chapter 20
of ACI 318, The cost of the load tests shall be borme by the Contractor. If any concrete shows
evidence of failure during the load test, or fails the load test as evaluated, the deficiency be
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corrected in a manner approved by the Engineer at no additional cost to the
Authority.

6. Chemical Admixtures/Additives

The admixtures/additives if approved shall conformed to ASTM C 494 and ASTM C 1017.
The testing shall be conducted with cement and aggregate proposed for the Project. The
admidures/additives shall be tested and those that have been in storage at the Project Site
for longer than six (8) months shall not be used until proven by retest {o be satisfactory.

Samples of any admixiures/additives proposed by the Contractor shall be submitted for
testing at least 56 days in advance of use, which shall require approval of the Engineer.
Testing of admixtures/additives proposed by the Contractor including test mixing and cylinder
test shall be at the Contractor's expense.

7. Jointing Materials and Curing Compound Samples

At least 28 days prior to commencing the work, the Contractor shall submit to the
Engineer for his approval samples of the following materials proposed for use together with
manufacturer's certlificate.

a 10 kg of joint sealant

b. 1m length of joint filler

C. 5 li. of curing compound
d. 1m length of joint backing

The Engineer shall deliver to the Contractor his assessment on the materials within seven
(7) days after receiving them.

EXECUTION
DELIVERY, STORAGE AND HANDLING OF MATERIALS
1. Cement

Do not deliver concrete until vapor barrier, forms, reinforcement, embedded items, and
chamfer strips are in place and ready for concrete placement. ACI 301 and ASTM A 934
for job site storage of materials. Protect materials from contaminants such as grease, oil,
and dirt. Ensure materials can be accurately identified after bundies are broken and tags
removed.

immediately upon receipt at the Site, the cement shall be stored separately in a dry
weathertight, properly ventilated structures with adequate provisions for prevention of
absorption of moisture. Storage accommodations for concrete materials shall be subject to
approval and shall afford easy access for inspection and identification of each shipment in
accordance with test reports.

Cement shall be delivered to the Site in bulk or in sound and properly sealed bags and while
being loaded or unloaded and during transit to the concrete mixers whether conveyed in
vehicles or in mechanical means, cement shall be protected from whether by effective
coverings. Efficient screens shall be supplied and erected during haavy winds.

If the cement is delivered in bulk, the Contractor shall provide, at his own cost, approved
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gilos of adequate size and numbers to store sufficient cement to ensure continuity of work
and the cement shall be placed in these silos immediately after it has been delivered to the
Site. Approved precautions shall be taken into consideration during unloading to ensure
that the resulting dust does not constitule a nuisance,

If the cement is delivered in bags, the Contractor shall provide, at his own cast, perfectly
waterproofed and well ventilated sheds having a floor of wood or concrete raised at least
0.5m above the ground. The sheds shall be large enough to store sufficient cement to
ensure continuity of the work and each consignment shall be stacked separately therein
to permit easy access for inspection, testing and approval. Upon delivery, the cement shall
at once be placed in these sheds and shall be used in the order in which it has been defivered.

Cement bags should not be stacked more than 13 bags high. All cement shall be used
within two months of the date of manufacture. If delivery conditions render this impossible,
the Engineer may permit cement to be used up to three (3) month after manufacturing,
subject to such conditions including addition of extra cement as he shall stipulate.

2. Aggregate

All fine and coarse aggregate for concrete shall be stored on close fitting, steel or concrete
stages design with drainage slopes or in bins of substantial construction in such a manner
as to prevent segregation of sizes and to avoid the inclusion of dit and other foreign
materials in the concrete. All such bins shall be emptied and cleaned at intervals of every
six (6) months or as required by the Engineer. Each size of aggregate shall be stored
separately unless otherwise approved by the Engineer.

Stockpiles of coarse aggregate shall be built in horizontal layers not exceeding 1.2 m in
depth to minimize segregation.

FORMWORK
1. Forms

Designed, constructed, and maintained so as to insure that after removal of forms the
finished concrete members will have true surfaces free of offset, waviness or bulges and
will conform accurately to the indicated shapes, dimensions, lines, elevations and
positions. Form surfaces that will be in contact with concrete shall be thoroughly cleaned
before each use.

2. Design

Studs and wales shall be spaced to prevent deflection of form material. Forms and joints shall
be sufficiently tight to prevent leakage of grout and cement paste during placing of
concrete. Juncture of formwork panels shall occur at vertical control joints, and construction
joints. Forms placed on successive units for continuous surfaces shall be fitted in accurate
alignment to assure smooth completed surfaces free from irregularities and signs of
discontinuity. Temporary opening shall be arranged to wall and where otherwise required
to facilitate cleaning and inspection. Forms shall be readily removable without impact,
shock, or damage to the concrete,
3. Form Ties

Factory fabricated, adjustable to permit tightening of the forms, removable or snap-off
metal of design that will not allow form deflection and will not spall concrete upon removal.
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Bolts and rods that are to be completely withdrawn shall be coated with a non-staining
bond breaker. Ties shall be of the type which provide watertight concrete.

Chamfering

External comers that will be exposed shall be chamfered, beveled, or rounded by mouldings
placed in the forms or as indicated in the drawings.

Coatings

Forms for exposed surfaces shall be coated with form oil or form-release agent before
reinforcement is placed. The coating shall be a commaercial formulation of satisfactory and
proven performance that will not bond with, stain, or adversely affect concrete surfaces, and
shall not impair subsequent treatment of concrete surfaces depending upon bond or adhesion
nor impede the wetting of surfaces to be cured with water or curing compounds. The coating
shall be used as recommended in the manufacturer's printed or written instructions.
Forms for unexposed surfaces may be wet with water in lieu of coating immediately before
placing of concrete. Surplus coating on form surfaces and coating on reinforcement steel
and construction joints shall be removed before placing concrete.

Removal of Forms shall be done in a manner as to prevent injury to the concrete and to insure
complete safety of the structure after the following conditions have been met. Where the
structure as a whole is supported on shores, forms for beam and girder sides, and similar
vertical structural members may be removed before expiration of curing period. Care shall
be taken to avoid spalling the concrete surface or damaging concrete edges. Wood forms
shall be completely removed.

Minimum stripping and striking time shall be as follows unless otherwise approved by the
Engineer.

Vertical sides of beams, walls, and columns, lift not 12 hours exceeding 1.2 m

Vertical sides of beams and walls, lit exceeding 1.2 m 36 hours Softlifts of main slabs and
beams {props left under) 5 days

Removal of props from beams and mains slabs and other work 10 days
Control Test

If the Contractor proposes to remove forms earlier than the period stated above, he shall be
required to submit the results of control tests showing evidence that concrete has attained
sufficient strength to permit removal of supporting forms. Cylinders required for control tests
shall be provided in addition to those otherwise required by this Specification. Test
specimens shall be removed from molds at the end of 24 hours and stored in the structure
as near the points as practicable, the same protection from the elements during curing as is
given to those portions of the structure which they represent, and shall not be removed from
the structure for transmittal to the laboratory prior to expiration of three fourths of the
proposed period before removal of forms. Cylinders will be tested by and at the expense of
the Contractor. Supporting forms or shoring shall not be removed until control test
specimens have attained strength of at least 160 kg/sq cm. The newly unsupported portions
of the structure shall not be subjected to heavy construction or material loading.
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REINFORCEMENT

1.

Reinforcement

Fabricated to shapes and dimensions shown and shall be placed where indicated.
Reinforcement shall be free of loose or flaky rust and mill scale, or coating, and any other
substance that would reduce or destroy the bond. Reinforcing steel reduced In section shall
not be used. After any substantial delay in the work, previously placed reinforcing steel for
future bonding shall be inspected and cleaned. Reinforcing steel shall not be bent or
straightened in a manner injurious to the steel or concrete. Bars with kinks or hends not
shown in the drawings shall not be placed. The use of heat to bend or straighten reinforcing
steel shall not be permitted. Bars shall be moved as necessary to avoid interference with
other reinforcing steel, conduits, or embedded items. If bars are moved more than one bar
diameter, the resulting arrangement of bars including additional bars necessary {o meet
structural requirements shall be approved before concrete is placed. in slabs, beams and
girders, reinforcing steel shall not be spliced at points of maximum stress unless otherwise
indicated. Unless otherwise shown in the drawings, iaps or splices shall be 40 times the
reinforcing bar diameter.

The nominal dimensions and unit weights of bars shall be in accordance with the following
table:

Nominal Diameter | Nominal Perimeter | Nominal Sectional Unit Weight
(mm) (mm) Area (kg/m)
{sq. mm)

10 314 78.54 0.616
12 37.7 113.10 0.888
16 50.3 201.10 1.579
20 62.8 314.20 2.466
25 78.5 450.90 3.854
28 V 88.0 615.70 4.833
32 100.5 804.20 6.313
36 113.1 1,017.60 7.991
40 125.7 1,256.60 9.864
50 157.1 1,863.50 15413

Welding of reinforcing bars shall only be permitted where shown; all welding shown shall be
performed in accordance with AWS D 12.1.

Exposed reinforcement bars, dowels and plates intended for bonding with future extensions
shall be protected from corrosion.

Supports shall be pro\éided in canformance with ACI 315 and ACI 318, unless otherwise
indicated or specified.
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6. Concrete Protection for Reinforcement

a. The minimum concrete cover of reinforcement shall be as shown below unless
otherwise indicated in the drawings.

b. Tolerance for Concrete Cover of Reinforcing Steel other than Tendons.

Minimum Cover

7.5¢cm or more (marine structures and concrete cast against and permanently
exposed to earth)

DESIGN STRENGTH OF CONCRETE

Concrete for structural parts or members such as beams, slabs, curtain wall, pile caps and
fender/mooring blocks shall develop a minimum 28-day compressive cylinder strength of 24 MPa
(3,500 psi) as indicated in the drawings. While for pre-stressed concrete piles a compressive
strength of 35 MPa (5,000psi).

TRIAL BATCH FOR CONCRETE

Thirty (30) calendar days before the start of concreting works, the Contractor shall submit design
mixes and the comresponding test result made on sample thereof. Sampling and testing shall be in
accordance with the ASTM Standard procedures for sampling and testing for the particular design
strength(s) required.

The particulars of the mix such as the slump and the proportionate weights of cement, saturated
surface dry aggregates and water used shall be stated.

The design mix for concrete to be used shall be submitted together with at least three (3) standard
cylinder samples for approval at least one (1) month prior to the start of each concreting schedule.
Such samples shall be prepared in the presence of the Engineer.

Standard laboratory strength tests for the 7, 14 and 28 days periods shall be taken to all concrete
samples in addition to routine field tests, at cost to the Contractor. Only design mixes represented by
test proving the required strength for 7, 14 and 28 days tests shall be allowed.

The cost of sampling, handling and transperting samples from jobsite o the laboratory and the cost of
subsequent tests made until the desired mix is attained shall be for the account of the Contractor.

Slump Test shall be made in conformance with ASTM C143, and unless othetwise specified by the
Engineer, slump shall be within the following limits:

Stump for Vibrated Concrete
Structural Element
Minimum Maximum
Pavement Concrete 25mm 50mm
Pre-cast Concrete 50mm 70mm
Lean Concrete 100mm 200mm
Sacked Concrete 25mm 50mm
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All other Concrete 50mm 90mm

Sampling :

Provide suitable facilities and labor for obtaining representative samples of
concrete for the Contractor's quality control and the Engineer's quality assurance
testing. All necessary platforms, tools and equipment for obtaining samples shall be
furnished by the Contractor.

MIXING CONCRETE

1. GENERAL

a.

g.

a.

Concrete shall be thoroughly mixed in a mixer of an approved size and type that will
insure a uniform distribution of the materials throughout the mass.

All concrete shall be mixed in mechanically operated mixers. Mixing plant and
equipment for transporting and placing concrete shall be arranged with an ample
auxiliary installation to provide a minimum supply of concrete in case of breakdown of
machinery or in case the normal supply of concrete is disrupted. The auxiliary supply
of concrete shall be sufficient to complete the casting of & section up to a
construction joint that will meet the approval of the Engineer.

Equipment having components made of aluminum or magnesium alloys, which
would be in contact with plastic concrete during mixing, transporting or pumping of
Portland cement concrete, shall not be used.

Concrete mixers shall be equipped with adequate water storage and a device for
accurately measuring and automatically controlling the amount of water used.

Materials shall be measured by weighing. The apparatus provided for weighing the
aggregates and cement shall be suitably designed and constructed for this purpose.
The accuracy of all weighing devices except that for water shall be such that
successive quantities can be measured to within one percent of the desired
amounts. The water measuring device shall be accurate to plus or minus 0.5 percent.
All measuring devices shall be subject to the approval of the Engineer, Scales and
measuring devices shall be tested at the expense of the Contractor as frequently as
the Engineer may deem necessary to insure their accuracy.

Weighing equipment shall be insulated against vibration or movement of other
operating equipment in the plant. When the entire plant is running, the scale
reading at cut-off shall not vary from the weight designated by the Engineer by
more than one percent for cement, 1-}2 percent for any size of aggregate, or one
percent for the fotal aggregate in any batch.

Manual mixing of concrete shall not be permitted unless approved by the Engineer.

MIXING CONCRETE AT SITE -

Concrete mixers may be of the revolving drum or the revolving blade type and
the mixing drum or blades shall be operated uniformly at the mixing speed
recommended by the manufacturer.

The pick-up and throw-over blades of mixers shall be restored or replaced when any
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part or section is worn 20 mm or more below the original height of the manufacturer's
design, Mixers and agitators which have an accumulation of hard concrete or mortar
shall not be used.

When bulk cement is used and the volume of the batch is 0.5 m® or more, the scale
and weigh hopper for Portland cement shall be separate and distinct from ihe
aggregate hopper or hoppers.

The discharge mechanism of the bulk cement weigh hopper shall be interlocked
against opening before the full amount of cement is in the hopper. The discharging
mechanism shall be interiocked against opening when the amount of cement in
the hopper is underweight by more than one percent or overweight by more than 3
percent of the amount specified.

When the aggregates contain more water than the quantity necessary 'to
produce a saturated surface dry condition, representative samples shall be
taken and the moisture content determined for each kind of aggregate.

The batch shall be so charged into the mixer that some water enter in advance of
cement and aggregates. All water shall be in the drum by the end of the first quarter
of the specified mixing time.

Cement shall be batched and charged into the mixer by such means that it will
not result in loss of cement due to the effect of wind, or in accumulation of cement
on surfaces of conveyors or hoppers, or in other conditions which reduce or vary
the required quantity of cement in the concrete mixture.

Where required, synthetic fibrous reinforcement shall be added directly to the
concrete mixer after placing the sufficient amount of mixing water, cement and
aggregates.

The entire contents of a batch mixer shall be removed from the drum before
materials for a succeeding batch are place therein. The materials composing a
batch except water shall be deposited simultaneously into the mixer.

All concrete shall be mixed for a period of not less that 3 minutes after alt materials,
including water, are in the mixer. During the period of mixing, the mixer shall
operate at the speed for which it has been designed.

Mixers shall be operated with an automatic timing device that can be locked by the
Engineer. The time device and discharge mechanism shall be so interlocked that
during normal operation no part of the batch will be discharged until the specified
mixing time has elapsed.

The first batch of concrete materials placed in the mixer shall contain a sufficient
excess of cement, sand, and water to coat the inside of the drum without reducing the
required mortar content of the mix. When mixing is to cease for a period of one haur or
more, the mixer shall be thoroughly cleaned.

In case of rubble concrete, proper mixture and placing of concrete and stones/rocks
shall be in accordance to the approved plan. Methodology of work shall be approved by
the Engineer.
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3. MIXING CONCRETE IN TRUCKS

a. Truck mixers, unless otherwise authorized by the Engineer, shali be of the revolving
drum type, watertight, and so constructed that the concrete can be mixed to insure
a uniform distribution of materials throughout the mass. All sofid materials for the
concrete shall be accurately measured and charged into the drum at the
proportioning plant. Except as subsequently provided, the truck mixer shall be
equipped with a device by which the quantity of water added can be readily
verified. The mixing water may be added directly to the batch, in which case a tank
is not required. Truck mixers may be required to be provided with a means by
which the mixing time can be readily verified by the Engineer.

b. The maximum size of batch in truck mixers shall not exceed the minimum rated
capacity of the mixer as stated by the manufacture and stamped in metal on the
mixer, Truck mixing shall, unless othetwise directed, be continued for not less than
100 revolutions after all ingredients, including water, are in the drum. The mixing
speed shall not be less than 4 rpm, nor more than 6 rpm.

c. Mixing shall begin within 30 minutes after the cement has been added either to the
water or aggregate, but when cement is charged into a mixer drum containing
water or surface-wet aggregate and when the temperature is above 32 °C, this
limit shall be reduced to 15 minutes. The limitation in time between the introduction of
the cement to the aggregate and the beginning of the mixing may be waived when,
in the judgment of the Engineer, the aggregate is sufficiently free from moisture, so
that there will be no harmful effects on the cement.

d. When a truck mixer is used for transportation, the mixing time in stationary mixer
may be reduced to 30 seconds and the mixing completed in a truck mixer. The
mixing time in truck mixer shall be as specified for truck mixing.

JOINTS

1. No reinforcement, corner protection angles or other fixed metal items shall be run
continuously through joints containing expansion-joint filler, through crack-control joints in slabs
on grade and vertical surfaces.

2. Preformed Expansion Joint Filler
a. Joints with Joint Sealant

At expansion joints in concrete slabs to be exposed, and at other joints indicated to
receive joint sealant, preformed expansion-joint filler strips shall be installed at the
proper level below the elevation with a slightly tapered, dressed-and-oiled wood strip
temporarily secured to the top thereof to form a groove. When surface dry, the
groove shall be cleaned of foreign matter, loose particles, and concrete protrusions,
then filled flush approximately with joint sealant so as to be slightly concave after

drying.
b. Finish of concrete at joints

Edges of exposed concrete slabs along expansion joints shall be neatly finished
with a slightly rounded edging tool.
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c. Construction Joints

Uniess otherwise specified herein, all construction joints shall be subject to
approval of the Engineer. Concrete shall be placed continuously so that the unit
will be monolithic in construction. Fresh concrete may be placed against adjoining
units, provided the set concrete is sufficiently hard not to be injured thereby. Joints
not indicated shall be made and located In a manner not to Impair strength and
appearance of the structure. Placement of concrete shall be at such rate that the
surface of concrete not carried to joint levels will not have attained initial set before
additional concrete is placed thereon. Lifts shall terminate at such levels as are
indicated or as to conform to structural requirements as directed. If horizontal
construction joints are required, a strip of 25mm square-edged lumber, beveled to
facilitate removal shall be tacked to the inside of the forms at the construction joint.
Concrete shall be placed to a point 25mm above the underside of the strip. The
strip shall be removed one hour after the concrete has been placed. Any irregularities
in the joint line shall be leveled off with a wood float, and all laitance removed.
Prior to placing additional concrete, horizontal construction joints shall be
prepared.

. Construction Joint which is not indicated in the Drawings shall be located as to least
affect the strength of the structure. Such iocations will be pointed out by the Engineer.

PREPARATION FOR PLACING

Hardened concrete, debris and foreign materials shall be removed from the interior of forms and
from inner surfaces of mixing and conveying equipment. Reinforcement shall be secured in
position, and shall be inspected, and approved before placing concrete. Runways shall be
provided for wheeled concrete-handiing equipment. Such equipment shall not be whesled over
reinforcement nor shall runways be supported on reinforcement.

Notice of any concreting operations shall be served to the Engineer at least three (3) days ahead of
each schedule,

PLACING CONCRETE
1. Handling Concrete

Concrete shall be handled from mixers and fransported to place for final deposit in a
continuous manner, as rapidly as practicable, and without segregation or loss of ingredients
until the approved unit of work is completed. Placing will not be permitted when the sun, heat,
wind or limitations of facilities furnished by the Contractor prevent proper finishing and
curing of the concrete. Concrete shall be placed in the forms, as close as possible in
final position, in uniform approximately horizontal layers not over 40cm deep. Forms
splashed with concrete and reinforcement splashed with concrete or form coating shall be
cleaned in advance of placing subsequent lifts. Concrete shall not be allowed to drop freely
more than 1.5m in unexposed work nor more than 1.0 m in exposed work; where greater
drops are required, tremie or other approved means shall be employed.

2. Time Interval between Mixing and Placing

Concrete mixed In stationary mixers and transported by non-agitating equipment shall be
placed in the forms within 30 minutes from the time ingredients are charged into the
mixing drum. Concrete transparted in truck mixers or truck agitators shall be delivered to the
site of work, discharged in the forms within 45 minutes from the time ingredients are
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discharged into the mixing drum. Concrete shall be placed in the forms within 15 minutes
after discharged from the mixer at the jobsite.

Hot Weather Requirements

The temperature of concrete during the period of mixing while in transport and/or during
placing shall not be permitted to rise above 36 °C. Any batch of concrete which had
reached a temperature greater than 36 °C at any time in the aforesaid period shall not be
placed but shall be rejected, and shall not thereafter be used in any part of the permanent
works.

a. Control Procedures

Provide water cooler facilities and procedures to control or reduce the temperature of
cement, aggregates and mixing handling equipment to such temperature that, at all
times during mixing, transporting, handling and placing, the temperature of the
concrete shall not be greater than 36 °C.

b. Cold Joints and Shrinkage

Where cold joints tend to form or where surfaces set and dry too rapidly or plastic
shrinkage cracks tend to appear, concrete shall be kept moist by fog sprays, or other
approved means, applied shortly afler placement, and before finishing.

c. Supplementary Precautions

When the aforementioned precautions are not sufficient to satisfy the
requirements herein above, they shall be supplemented by restricting work during
evening or night. Procedure shall conform to American Concrete Institute Standard
ACI 305.

Conveying Concrete by Chute, Conveyor or Pump

Concrete may be conveyed by chute, conveyor, or pump if approved in writing. In
requesting approval, the Contractor shall submit his entire plan of operation from the
time of discharge of concrete from the mixer to final placement in the forms, and the steps
to be taken to prevent the formation of cold joints in case the transporting of concrete by
chute, conveyor or pump is disrupted. Conveyors and pumps shall be capable of
expeditiously placing concrete at the rate most advantageous to good workmanship.
Approval will not be given for chutes or conveyors frequiring changes in the concrete
materials or design mix for efficient operation.

a. Chutes and Conveyors

Chutes shall be of steel or steel lined wood, rounded in cross section rigid in
construction, and protected from overflow. Conveyors shall be designed and
operated and chute sections shall be set, to assure a uniform flow of concrete from
mixer to final place of deposit without segregation of ingredients, loss of mortar, or
change in slump. The discharged poriion of each chute or conveyor shall be
provided with a device to prevent segregation. The chute and conveyor shall be
thoroughly cleaned before and after each run. Waste material and flushing water shall
be discharged outside the forms.

b. Pumps shall be operated and maintained so that a continuous stream of concrete
is delivered into the forms without air pockets, segregation or changes in slump.
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When pumping is completed, concrete remaining in the pipeline shall be ejected
and wasted without contamination of concrete already placed. After each operation,
equipment shall be thoroughly cleaned and the flushing water shall be splashed
outside the forms.

5. Wall and Abutments

No load shall be placed upon finished walls, foundations or abutments until authorized by the
Engineer. Minimum time before loading shall be 7 days.

6. Concrete Placing on Wharf
When placing concrete on wharf decks, the Contractor shall:

Ensure that rate of placing is sufficient to complete proposed placing, finishing and
curing operations within the scheduled time; that experienced finishing machine
operators and concrete finishers are provided to finish the deck; that curing
equipment and finishing tools and equipment are at the site of work and in
satisfactory condition for use.

immediately prior to placing, the Contractor shall place scaffolding and wedges and
make necessary adjustments. Care shall be taken to ensure that settlement and
deflection due to added weight of concrete will be minimal. The Contractor shall
provide suitable means to readily permit measurement of settlement deflection as it
occurs.

Shouid any event occur which, in opinion of the Engineer, would prevent the
concrete conforming to specified requirements, the Contractor shall discontinue
placing of concrete until corrective measures are provided satisfactory to the
Engineer. if satisfactory measures are not provided prior to initial set of concrete in
affected areas, the Contractor shall discontinue placing concrete and instail a bulkhead
at a location determined by the Engineer. Concrete in place beyond bulkheads shall
be removed. The Contractor shall limit the size of casting to that which can be
finished before beginning of initial set.

COMPACTION

1. Immediately after placing, each layer of concrete shall be completed by internal concrete
vibrators supplemented by hand-spading, rodding, and tamping. Tapping or other external
vibration of forms will not be permitted unless specifically approved by the Engineer.
Vibrators shall not be used to transport concrete inside the forms. Internal vibrators
submerged in concrete shall maintain a speed of not less than 7,000 impulses per minute.
The vibrating equipment shall at ali times be adequate in number of units and power to
properly consolidate all concrete.

2. Spare units shall be on hand as necessary to insure such adequacy. The duration of
vibrating equipment shall be limited to the time necessary to produce satisfactory
consolidation without causing objectionable segregation. The vibrator shall not be inserted
into the lower courses that have begun to set. Vibrator shall be applied verically at
uniformly spaced points not further apart than the visible effectiveness of the machine.

EPOXY BONDING COMPOUND

Before depositing new concrete on or against concrete that has set, the surfaces of the set
concrete shall be thoroughly cleaned s0 as to expose the coarse aggregate and be free of laitance,
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coatings, foreign matter and loose particles. Forms shall be re-tightened. The cleaned surfaces shall
be moistened, but shall be without free water when concrete is placed. ASTM C 881. Provide Type |
for bonding hardened concrete to hardened concrete; Type Il for bonding freshly mixed concrete to
hardened concrete; and Type 11l as a binder in epoxy mortar or concrete, or for use in bonding skid-
resistant materials to hardened concrete. Provide Class B if placement temperature is between
4 t6 16 °C; or Class C if placement temperature is above 16°C.

FINISHES OF CONCRETE

Within 12 hours after the forms are removed, surface defects shall be remedied as specified
herein. The Temperature of the concrete, ambient air and mortar during remedial work including
curing shall be above 10 °C. Fine and loose material shall be removed. Honeycomb, aggregate
pockets, voids over 13mm in diameter, and holes left by the rods or bolts shall be cut out to solid
concrete, reamed, thoroughly wetted, brush-coated with neat cement grout, and filled with mortar.
Mortar shall be a stiff mix of one part Portland cement to not more than 2 parts fine aggregate
passing the No. 16 mesh sieve, with 2 minimum amount of water. The color of the mortar shall match
the adjoining concrete color. Mortar shall be thoroughly compacted in place. Holes passing entirely
through walls shall be completely filled from the inside face by forcing mortar through the outside
face. Holes which do not pass entirely through wall shall be packed full. Patchwork shall be
finished flush and in the same plane as adjacent surfaces. Exposed patchwork shall be finished
to match adjoining surfaces in texture and color. Patchwork shall be damp-cured for 72 hours.
Dusting of finish surfaces with dry material or adding water to concrete surfaces will not be permitted.

CONCRETE FINISHING DETAILS
1. Concrete Paving

After concrete is placed and consolidated, slabs shall be screeded or struck off. No further
finish is required.

2. Smooth Finish

Required only where specified; screed concrete and float to required level with no coarse
aggregate visible. After surface moisture has disappeared and laitance has been removed,
the surface shall be finished by float and steel! trowel. Smooth finish shall consist of
thoroughly wetting and then brush coating the surfaces with cement to not more than 2 parts
fine aggregate passing the no. 30 mesh sieve and mixed with water to the consistency of thick
paint.

3. Broom Finish

Required for paving; the concrete shall be screeded and floated to required finish level
with no coarse aggregate visible. After the surface moisture has disappeared and laitance
has been removed, surface shall be float-finished fo an even, smooth finish. The floated
surfaces shall be broomed with a fiber bristle brush in & direction transverse to the direction
of the main traffic.
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ITEM 11 : SURVEY AND LAYOUT WORKS
GENERAL
1. Work under this Contract shall be subject to "General Requirements," which contain
provisions and requirements essential to these specifications and apply to this section,
whether or not referred to herein.

2. This Section sets forth provisions relating to general surveying and other layout Works
required under this Contract.

GENERAL REQUIREMENTS FOR SURVEY AND LAYOUT WORK

1. Data and information developed as work herein shall be reviewed with the Engineer when
requested.

2. Survey and layout works may be reviewed, verified or checked at any time by and at
discretion of the Engineer.

3, Field work or calculations found incorrect, and any work installed improperly due to
incorrect field and layout work or calculations, shall be corrected by the Contractor as directed
by the Engineer.

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

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

GENERAL REQUIREMENTS

1. Survey work under this Section shall be under direct control and continuous

supervision of a registered Civil/Geodetic Engineer or Licensed Surveyor; qualified and
experienced in type of work herein required; retained and paid by Contractor as part of
- work under this Contract.

2. Survey calculations and drawings shall be developed as necessary for work required.
SURVEY FIELD WORK
1. Survey field work shall be performed using established surveying, measuring and

leveling methods; and using orderly and methodical procedures.

2. Surveying instruments and measuring equipment shall be precision made, with standard
calibration, accurately adjusted, and of types sufficiently refined for work as required.

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

4. Stakes, markers, survey pins, and other devices shall be provided as necessary to enable
setting or erecting various structures, items or portions of work without resorting to any
further special calculations or particularly difficult measurement or use of other than regular
straight edge, rule, snap-line and plumb bob methods.
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5. Datum for the work shall be as indicated on drawings or as established in the field under
separate Civil Engineering Works Contract.
CONSTRUCTION SURVEY REQUIREMENTS

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

1. Establishment in the field of a building column/grid reference system; and boundary or
primary perimeter lines of buildings and various other structures inciuded under this Contract.

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

3. Establishment and control of floor and other structures; and finish grades or areas, as
applicable.

OTHER LAYOUT WORK

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

2. Primary layout work extended in from survey layouts shall be performed by a civil,

geodetic engineer or a licensed surveyor.

3. Layout work herein shall be provided to the exient as necessary to assure all work is
placed and positioned as required by Contract drawings, approved shop drawings or
other related instructions issued by the Engineer.

4. Interior Layout Work

Layout, locations and dimensions shall be rechecked and verified with the drawings prior
to making roughing-ins or setting of other work.
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ITEM 12 : SUBGRADE PREPARATION

DESCRIPTION

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

MATERIAL REQUIREMENTS

Embankments shall be constructed of suitable materials, in 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 ltem.

Selected Borrow, for topping — soil of such gradation that all particles will pass a sieve with
75 mm (3 inches) square openings and not more than 15 mass percent will pass the 0.075
mm (No. 200) sieve, as determined by AASHTO T 11. The material shall have a plasticity
index of not more than 6 as determined by ASSHTO T 90 and a 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 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/er plasticity index exceeding 55.
{d)  Soils with a natural water content exceeding 100%.

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

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

CONSTRUCTION REQUIREMENTS
PRIOR WORKS

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

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

SUBGRADE LEVEL TOLERANCE

The finished compacted surface of the subgrade shall conform to the allowable tolerances as
specified hereunder:
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Permitted variation from + 20mm
design LEVEL OF SURFACE - 30mm
Permitted SURFACE IRREGULARITY 30 mm

MEASURED BY 3-m STRAIGHT EDGE
Permitted variation from

design CROSSFALL OR CAMBER
Permitted variation from

design LONGITUDINAL GRADE + 01%
over 25 m length

0.5%

I+

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, shall be disposed as directed by the
Engineer.

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

All materials immediately below subgrade level in earth cuts to a depth of 150 mm, or to such
greater depth as may be specified, 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 compacted properly. The resulting areas and all other low
sections, holes, or depressions shall be brought to grade with suitable material. Scarifying, blading,
dragging, rolling, or other methods of work shall be performed or used as necessary to provide a
thoroughly compacted subgrade shaped to the cross-sections shown on the Plans.

PROTECTION OF COMPLETED WORK

The Contractor shall be required to protect and maintain at his own expense the entire work within
the limits of his Contract in good condition satisfactory to the Engineer from the time he first started
work until all work shall have been completed. Maintenance shall include repairing and
recompacting ruts, ridges, soft spots and 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 13 : 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 these minimum requirements additional
provisions as may be necessary to insure the successful prosecution of the work related to
foundation piling.

METHOD STATEMENT
Before the commencement of any piling works, the Contractor shall submit (allowing sufficient time

for consideration) to the Engineer for approval a Safety Policy and a Method Statement which shall
include the following information:

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

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

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

MATERIAL REQUIREMENTS

TYPE OF FOUNDATION PILES

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

PRE-STRESSED CONCRETE PILES

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

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

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

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

4. The Contractor shall submit the casting 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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Piles shall be cast on a horizontal platform in approved steel moulds and details of the
formwork and methods of concreting shall be as specified. The concreting of each pile shall
be completed on one continuous operation and no interruption shall be permitted.

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

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

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

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

 Pre-cast pre-stressed units shall be lifted only by lifting holes/hook as indicated in the

Drawings, or when not provided can be lifted by slings placed securely at corresponding
points. Units shall be kept in the upright position at ali times and shock shall be avoided. Any
unit considered by the Engineer to have become sub-standard in any way shall be rejected
and replaced by an acceptable unit.

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

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

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

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

EXECUTION

HANDLING OF PILES

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

DRIVING OF PILES

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

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

Piles driven shall be held 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 splice shall be embedded at least 4m from the design depth elevation.
Surface Preparation
Concrete piles to be bonded must be thoroughly cleaned, free of dirt, paint, grease, oil, curing compound
and other contaminants. The concrete surface must be dry. Clean the dowsls with steel brush to
removed rust and other impurities. Blow compressed air to the dowel holes.

Pile Splicing Epoxy

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

Preparation and Application of Epoxy Mortar

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

Compressive Strength

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

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

Mechanical Properties

Specification (Test Methods)

Ultimate Tensile Strength ASTM D 638
Ultimate Flexural Strength ASTM D 790
Hardness ASTM D 2240

Compressive Strength at 1 hour cure ASTM D 685
Compressive Strength with Silica Sand ASTM D 695

PILE CHIPPING

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

BEARING POWER OF PILES

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

1 2WH

For Diesel Pile Hammer : R = X —
6 S+ 254
1 2WH
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For Hydraullc Pile Hammer ; R = X —
3 S+2.54
where : R = allowable bearing capacity of pile (tf)
W = weight of ram (if)
H = fallofram (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 shall be within the allowable tolerance in alignment of 10 ¢m. (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. All 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 corrected correspondingly at the Contractor's expense
by any of the following 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 adopted in each case shall be at the discretion of the Engineer.

OBSTRUCTION

Where boulders or other obstructions make it impossible to drive certain piles in the location shown

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

suitable location.

RECORDS

The Contractor shall keep records of each pile driven and shall furnish the Engineer two (2) signed

typewritten/computerized copies. The records 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 Miley's Formula
as stated in bearing power of piles.

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

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

High Tenslle Strand shall be tested according to the latest ASTM Standard and PPA Clrcular
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 shall be removed from the site and replaced by the Contracter 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 14 : MASONRY WORKS
GENERAL

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

SCOPE OF WORK

This Section includes the furnishing of all labor 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 block (CHB) walls with reinforcement

2. Plastering

3. Installing temporary works like scaffolding, platforms, steps, ete.

GENERAL PROVISIONS

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

American Society for Testing and Materials (ASTM) Publications:

A 615 Deformed and Plain Billet-Steel Bars for Concrete Reinforcement

A 33 Concrete Aggregates

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

344  Specification for Aggregate for Masonry Mortar

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

proportioned and tested in an approved laboratory at the expense of the Contractor. When tested
for water retention, the mortar shall have a flow after suction, of 75 percent or more when mixed to
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an 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. Sampling and testing, unless otherwise specified, shall be performed by an approved
independent commercial testing laboratory at the expense of the Contractor. Certified
copies of laboratory test reports, including ail test data, shall be submitted at least 10 days
before delivery of the units or moriar 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
unless additional evidence is furnished that the mortar meets the specified requirements.

EXECUTION
1. GENERAL

No unit having a film of water on its surface shall be (aid. Masonry shall be laid plumb, true
to line, with level courses accurately spaced. Bond patiern 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 stilt soft and plastic. Any unit that
is disturbed after mortar has stiffened shall be removed and relaid with fresh mortar.
Courses shall be so spaced that backing masonry will level off, flush with the face work at
all joints where ties occur, Chases and rake-out joints shall be kept free from mortar or
other debris.

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

3. Cutting and fitting, including that required to accommodate the work of others shall be done
by masonry mechanics. Wherever possible, full units of the proper size shalt be used in lieu
of cut units. Cut edges shall be clean, true and sharp. Openings shalt be carefully cut,
formed or otherwise neatly made for recessed items and for electrical, plumbing, or other
mechanical installations so that wall plates, cover plates, or escutcheons required by the
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instaliation 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 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 shall be fully embedded in mortar.

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

Protection

Surfaces of masonry not being worked on shall be properly protected at all times. At the end
of each workday period and when rain is imminent, the top of exposed masonry shall be
covered with a strong non-staining waterproof membrane 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 Steel

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

a. Pasitioning Bars

Vertical bars shall be positioned accurately at the centerline of the wall. A minimum
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clearance hetween the bars and masenry units of 12mm and between parallel bars
of one diameter of the reinforcement shall be maintained. Vertical reinforcing shall
be held in place using metal supports, centering clips, spacers, ties or caging devices
located near the ends of each bar and at inlermediate 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 dauhs or splashing, hefore 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 shali not be cleaned, other than removing excess surface
mortar until mortar in joints has hardened. Masonry hardened surfaces shali be left clean, free of
morar 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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ITEM1SA FINISHES
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 covered by this section consists of furnishing all labor, materials, equipment, tools, and
incidentals necessary to undertake and complete all finishing works 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
Exterior
a. Plain cement finished painted with elastomeric paint.
Location as shown In the plans and elevations.
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
d. 150mm Stainless Steel Skirting Satin Finish
Fiber Cement Surfaces
SUBMITTALS
a. Manufacturer's product data for each type of product specified.
b. Samples
(1) 300 mm x 300 mm 2 sets of required mock up.

(2) Miscellaneous product samples such as joint tapes and compounds.
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Application and Finishing

a. Apply and finish fiber cement panels as per specifications by manufacturer for flush-
jointed.

b. Install fiber cement panels in manner which minimizes the number of end-butt joints
or to avoid where possible.

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

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

d. l.ocate either edge or end joints over supports, except in horizontal applications
where intermediate support is provided behind end joints. Position boards so that like
edges ahut, tapered edges against tapered ends. Do no place 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 the 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 final protection and maintain conditions, in a manner sultable to the installer that

ensures, fiber cement panel construction is without damage or deterioration at the time
of substantial completion.

Plain Cement Finish
a. Surface Preparation

All surfaces shail 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.
b. 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
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of Portland cement to two pants of sand.

The proportion of cement-sand and water necessary to produce the cement plaster
of the required consistency shall be subject to the approval 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.

C. Cement Finish Application
A brown coat with sufficient pressure shall be apptied 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.

d. Tolerance

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

e. Patching and Cleaning
Upon completion of the building, and when directed, all loose, cracked,
damaged or defective plastering shall be cut out and re-plastered in a satisfactory
and approved manner.

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 Wall Covering Sealer

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

3rd and 4th Coat: Elastomeric Wall Covering Basecoat
5th Coat: Elastomeric Wall Covering Topcoat

Skirting Works

Skirting shall be made in stainless steel AlSI 304/1.4301-V2A in height 150 mm.

Method of Application

a. Follow specifications by manufacturer.

b. Install skirting as follows, and as indicated on the drawings.

Wall Ceramic Tiles

a. Wali 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.

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

FLOORS
1. Passenger Terminai Building

F1 1200mm x 800mm Porcelain Tile Finish, White Marbie Look or any approved
equivalent

Ground Floor

a. Pre-departure Area

b. Screening Area

c. Stair Lobby

d. Ticketing Area

Second Floor

a. Hallway Lobby

Locations are shown in the floor pattem layout plan.

F2 600mm x 600mm Porcelain Tile Finish, Gray Terrazo or any approved

equivalent
Ground Floor
a. Pre-departure Area

b. Security Area
c. Toilet Hallways

d. Shops
Second Floor
a. Hallway L.obby
b, Commoan Area

Locations are shown in the floor pattem layout plan.

F3 600mm x 600mm Porcelain Tile Finish, White Marble or any approved
equivalent
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Ground Fioor

a. Ballistic Room

b. Passenger Safety Room
c. Terminal Ticketing Room
d. Employee’s Locker
Second Floor

Terminal Management Office (Staff Area)
Terminal Manger’s Office

TMO Pantry

Port Police Office

Control Room/CCTV Room

Data Room

~®oo0D®

Locations are shown in the floor pattern layout plan.

F4 600mm x 600mm Unglazed Ceramic Tile Finish, Light Gray or any approved
equivalent
Ground Fioor
Male Public Toilet
Female Public Toilet
All Inclusive Toilet
Male and Female PWD Toilet
Janitor's Closet
Service Areas
Storage Rooms
. Emenrgency Exits
econd Floor
Male Toilet & Bath
Female Toilet & Bath
Toilet (TM Room, TM Office, Pantry)
Emergency Exits
Electrical Room/Utility Room

PROTHPTO AP DTY

Locations are shown in the floor pattern layout plan.

F5 600mm x 600mm Non-slip Tile Finish

a. Porch (Main Entrance)

b. Porch (Boarding Gates)

c. Porch (Emergency Exits)

d. Balcony (Terminal Manager's Room, Terminal Management Office)
e. Roof Deck

Locations are shown in the floor pattern layout plan.

F6 300mm x 1500mm Porcelain Floor Tile Matte Finish, Wood look or any
approved equivalent

Ground Floor

a. Nursing Mother/Diaper Changing Room

b. Clinic

c. Ecumenical Room

d. V.LP. Lounge/Family Area

Second Floor

a, Teminal Manager's Room

b. Male Dormitory
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c. Female Dormitory
d. Guest Room
e. Guest Lounge/Meeting Room

Locations are shown in the floor pattern layout plan.
F7  20-22mm Aluminum Profile Entrance Matting
a. X-ray Area
Locations are shown in the floor pattern layout plan.
F8 Non-Skid/Rough Cement Floor Finish
a. Ramps
Locations are shown in the floor pattern layout plan.
2. Pump House

F1 Epoxy Floor Coating (Epoxy-Polyamine Polymer), Velvet Gray or other
approved equivalent (2 coats)

a. Domestic and Rainwater Harvesting Pump Room
b. Fire Pump Room '

Locations are shown in the floor pattem layout plan.

a. Floortiles shall be color varies and as shown on the drawings or to be designated by the
Architect.

b. Portland Cement, sand, water and adhesive shall conform with the requirements.

¢. Floor tiles shall be delivered in the manufacturers original unbroken packages or
containers that are labeled plainly with the manufacturer's name and brand.
Containers shall be grade scaled. Materials shall be stored in dry weathertight enclosures,
and shall be handied in a manner that will prevent the inclusion of foreign materials and
damage by water or dampness.

EXECUTION

Floor Tiles

a. Montar Preparation
Mortar mix proportion and preparation shall be in accordance with the requirements.

b. Surface Preparation
Surfaces to receive the tiles shall be clean, and free of dust, dit, 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 dry set mortar bed, the structural floor shall be tested for levelness or

uniformity of slope by flooding it with water. Areas where the water ponds shall be filled
and leveled with mortar and shall be retested before the sefting bed is applied.
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Placing of Setting Beds and Floor Tile

Mortar setting beds shall have a minimum thickness of 20mm for floors. The
structural concrete slab shall be soaked thoroughly with clean fresh water on the
day before the setting 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 true 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 initial set, shall 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, shail be trowelled or brushed
over the setting bed and/or the back of the tile, or a thin layer of Portland cement,
0.79mm to 2mm thick, may be hand-dusted uniformly over the setting bed and
worked lightly with a trowel or brush until theroughly 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 floor. Where floor drains
are provided, the floors shall be sioped to drain properly to the drains. Intersections
and retumns shail 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 simitar 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 properly. Tiles shall be secured firmly in place and loose tiles or
tiles sounding holiow 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 returns. The paper and glue shall 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, tevel and in alignment. End
joints in broken-joint work shall be made as far as practicable, on the center lines of
adjoining tiles. Except in special arrangement and design, as indicated or specified,
square tiles shall be set with straight joints, and oblong tiles shall be set with broken
joints,

Joint widths shail be unifom 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 two parts pointing sand.
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The grout or monrar for joints on floors shall be white Portland cement or as
specified by the Engineer. Grout painting mertar 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 shall 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 been set or hardened.
d. Cleaning and Curing

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

All completed tile work shall be thoroughly spenged 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 setting the tile. All metal shall be
covered with approved grease and the tile shali 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 corners (external angles) shall he protected with
board comers strips in areas used as passage by workmen.

Celling
1. Passenger Terminal Building

Ci- 12mm Thick Gypsum Board Painted On 0.40mm Thick Galvanized
Steel Ceiling Suspension System @ 040m O.C. (Furring}, 600mm O.C.
(Carrying Channel) and 0.60m O.C. Both Ways (Suspension Rod)
Ground Floor

Security Area

Vestibule

Ballistic

Exit Door (Front)

Passenger Safety Room

Terminal Ticketing Room

Wash Area, Kitchen, Toilet, Kitchen

Male Public Toilet

Female Public Toilet

All-inclusive Toilet

Male and Femaie PWD Toilet

Janitor's Closet
. Service Area

Diaper Changing Room

V.I.P Room (Wash Area, Kitchen, Toilet, Pantry)

Tarminal Ticketing Room

Stair Lobby

Shops

Clinic { Toilet, Storage Room)

Emergency Exits

Hallways

L R L EF St U - N
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Second Floor

Pre-departure Area

Multi-Purpose Area

Guest Lounge/meeting Room

TMO (Pantry, Storage Room, Toilets, File Room)
Terminal Manager's Room and Tollet
Guest Room

Male and Female Dormitory

Male and Female Toilet and Bath
Hallways

Emergency Exits

TTSO e Q00N

Locations are shown in the plan.

Cc2- 600mm x 600mm x 19mm thick Mineral Fiber Acoustical Lay-in Panel
on Galvanized Steel Exposed Grid and Framing finished with low sheen White
enamel.

Ground Floor
a. Ecumenical Room
Second Floor
a. Port Police Office
b, Terminal Management Office
c. Temminal Manager's office
d. CCTV Room/Control Room

C3- 50mm x 160mm PVC Baffle Ceiling with 100mm spacing

Security/Inspection Area (Open Below)
Pre-departure Area

VIP Room

Staircase

ap oo

Locations are shown in the plan.

C4- 4mm thick Aluminum Composite Panel, Blue or other approved
© equivalent

a. Entrance

b. Balcony (Right and Left Side)

¢. Boarding Gates

Locations are shown in the plan.

C5 — Painted Undersiab

a. Emergency Exits

b. Pipe Chase

¢. Balcony (TMO, TM Room)
C6 - Spandrel Ceiling

a. Overhang (Front, Sides, Rear)

Pump House
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C1 Painted Finish Underslab

a. Domestic and Rainwater Harvesting Pump Room
b. Fire Pump Room
c.

Locations are shown in plan.

1. Shop drawings for all finishing and painting works for the building shall 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 all errors of
detailing and fabrication, and for the correct 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.

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

Colcr, veining and quality shall be approved by Engineer,

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.

Sealer

e. 1. Shall be a commercia! penetrating type free from harmful alkali or acid content
specially prepared for marble work

Shall have a Ph factor between 7 and 8

Shall not discolor

Shail produce a slip resistant surface

Shall have a flash point not less than 35 °C

o000
S ol ol

Cleaning fluid

1.  Shall be commercial neutral liquid type especially prepared for marble work
2. Shallhave a Ph factor between 7 and 9

3. Shall be free from crystallizing salts or water soluble alkaline salts

4.

f.
f.
f.
f. Shall be bicdegradable and phosphate free

INSTALLATION OF DOORS / GLASS PANELS

1. Surface Preparation

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

DOORS

Port Operations Building

D-1

D-2

D-3

D-4

D-5
D-6

D-7

D-8

D-10

D-11

D-12

D-13

D-14

D-15

- 1.5mm thk. Aluminum-Framed Powder-coated Finish w/ 12mm thk. Tinted
(Blue) Laminated Glass Automatic Sliding Door w/ Fixed Glass Panels (1850mm
X 2400mm)

- 1.5mm thk. Aluminum-Framed Powder-coated Finish w/ 12mm thk. Tinted
(Blue) Laminated Automatic Sliding Door with Fixed Glass Paneis (3100mm
x2400mm)

- 1.5mm thk. Aluminum-Framed Powder-coated Finish w/ 12mm thk. Tinted
(Blue) Laminated Glass Double Leaf Swing Door (2000mm x 2350mm)

- 1.6mm thk. Aluminum-Framed Powder-coated Finish w/ 12mm thk, Tinted
(Blue) Laminated Glass Double Leaf Swing Door (1600mm x 2400mm)

- Cold rolled Steel Emergency Exit Single Leaf Door (1050mm x 2150mm)

- 6.3mm thk. Wire Glass on GA. 18 Metal Door with Mineral Core (1000mm x
2150mm)

- Marine Plywood w/ 0.80mm thk. Wood Grain Laminate Finish Flush Door w/
8mm thk. Fixed Clear Laminated Glass including 100mm x 50mm thk. Door
Jamb, Hinges and Lockset (1000 x 2150mm)

- Marine Plywood w/ 0.80mm thk. Wood Grain Laminate Finish Flush Door
including door jamb, hinges, and lockset (800mm x 2150mm)

- Marine Plywood w/ 0.80mm thk. Wood Grain Laminate Finish Flush Door
including door jamb, hinges and lockset (1000mm x 2150mm)

- Cold-rolled Steel Emergency Exit Double Leaf Door in Quick-drying Enamel
Finish w/ Panic Push bar Lock (1500mm x 2150mm)

- Marine plywood with 0.8mm thk. Wood Grain Laminate Finish Flush Door with
1000mm x 250mm x 2mm thk. Stainless Steel Kick Plate, Satin Finish and
7.5mm Signage including 150mm x 50mm thk. Door Jamb, Hinges, and Lever
Type Lockset (1000mm x 2150mm)

- Marine plywood with 0.8mm thk. Wood Grain Laminate Finish Flush Door with
Bottom Louver 150mm x §0mm Thk. Door Jamb, Hinges and Lockset (800mm x
2150mm)

- Marine plywood with 0.8mm thk. Wood Grain Laminate Finish Fiush Door with
bottom louver, and 7.5mm thk. Braille Signage including 150mm x 50mm Thk.
Door Jamb, Hinges and Lockset (850mm x 2150mm)

- Marine plywood with 0.8mm thk. Wood Grain Laminate Finish Flush Door
including Door Jamb, Hinges and Lockset (900mm x 2150mm})

- Marine plywood with Quick Drying Enamel Painted Finish Fiush Door including
Door jamb, Hinges and Lockset (300mm x 2150mm)
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D-16 - Soft Closing Sliding Wooden Flush Door in Vamish Finish with 1x4 Powder-
Coated Aluminum Frame and Stopper, Provide Lever Lockset (600mm x
2150mm)

D-17 - 1.5mm Thk. Aluminum Framed Powder Coated Finish with 12mm thk. Tinted
{Blue) with Frosted Sticker Laminated Glass Double Leaf Swing Door (1800mm x
2150mm)

D-18 - 1.5mm Thk. Aluminum Framed Powder Coated Finish with 12mm thk. Tinted
{Blue) Laminated Glass Double Leaf Swing Door (900mm x 2150mm)

D-19 - Wooden Flush Sliding Pocket Door in Vamish Finish with 1x4 Powder-coated
Aluminum Frame and Stopper, Provide lever Lockset (1000mm x 2150mm)

D-20 - PVC Flush Door with Louver (700mm x 2150mm)

Pump House

D-1 - Manually Operated Pre-Painted Galvalume Roll-up Door (2000mm x 2200mm)

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.

W-1 - 1.5mm thk. Aluminum-Framed Powder-coated Sliding type Window and Fixed
type Window w/ 10mm thk. Tinted Tempered Glass (5100mm x 1550mm)

W-2 - 1.5mm thk. Aluminum-Framed Powder-coated Awning Type Window w/ 10mm
thk. Tinted Tempered Glass (3600mm x 600mm)

W-3 - 1.5mm thk. Aluminum-Framed Powder-coated Awning Type Window w/ 10mm
thk. Tinted Tempered Glass (3600mm x 600mm)

W-4 - 8Bmm thk. Clear Tempered Glass Fixed Window (3600mm x 1750mm)

W-5 - 1.5mm thk. Aluminum-Framed Powder-coated Awning Type Window w/ 10mm
thk. Tinted Tempered Glass (2400mm x 600mm)

W-6 - 1.5mm thk. Aluminum-Framed Powder-coated Awning Type Window and Fixed
Type Window w/ 10mm thk. Tinted Tempered Glass (3500mm x 2200mm)

W-7 - 1.5mm thk. Aluminum-Framed Powder-coated Awning Type Window and Fixed
Type Window w/ 10mm thk. Tinted Tempered Glass (600mm x 600mm)

W-8 - 1.5mm thk. Aluminum-Framed Powder-coated Awning Type Window and Fixed
Type Window w/ 10mm thk. Tinted Tempered Glass (600mm x 1200mm)

W-9 - 1.5mm thk. Aluminum-Framed Powder-coated Sliding Type Window w/ 10mm thk.
Tinted Tempered Glass (1200mm x 1650mm)
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W-10 - 1.5mm thk. Aluminum-Framed Powder-coated Sliding Type Window and Fixed
Type Window w/ 10mm thk. Tinted Tempered Glass (1800mm x 1650mm)

GP-1 - Frameless 12mm thk. Laminated Glass Partition Powder-Coated Aluminum
Channel (6150mm x 1000mm)

GP-2 - Frameless 12mm thk. Laminated Glass Partition with Frosted Sticker in Powder-
Coated Aluminum Channel (6450mm x 2800mm)

GP-3 - Frameless 12mm thk. Laminated Glass Partition with Frosted Sticker in Powder-
Coated Aluminum Channel (7400mm x 2800mm)

GP-4 - Frameless 12mm thk. Laminated Glass Partition with Frosted Sticker in Powder-
Coated Aluminum Channel (4400mm x 2800mm)

GP-5 - Frameless 12mm thk. Laminated Glass Partition with Frosted Sticker in Powder-
Coated Aluminum Channel (6400mm x 2800mm)

GP-6 - Frameless 12mm thk. Laminated Glass Partition with Frosted Sticker in Powder-
Coated Aluminum Channel (5200mm x 2800mm)

GP-7 - Frameless 12mm thk. Laminated Glass Partition with Frosted Sticker in Powder-
Coated Aluminum Channel (5400mm x 2800mm)

GCW-1 - 16mm thk. Low-E Laminated Glass, Tinted Gray, Curtain Wall System
(4600mm x 7500mm)

GCW-2 — 16mm thk. Low-E Laminated Giass, Tinted Gray, Curtain Wall System
(3475mm x 7500mm)

GCW-3 — 16mm thk. Low-E Laminated Glass, Tinted Gray, Curtain Wall System
{7108mm x 7500mm})

GCW-4 — 16mm thk. Low-E Laminated Glass, Tinted Gray, Curtain Wall System
(7106mm x 7500mm)

GCW-5 — 16mm thk, Low-E Laminated Glass, Tinted Gray, Curtain Wall System
(7160mm x 7500mm)

GCW-6 ~ 16mm thk. Low-E Laminated Glass, Tinted Gray, Curtain Wall System
(7100mm x 7500mm)

GCW-7 — 18mm thk. Low-E Laminated Glass, Tinted Gray, Curtain Wall System
(7095mm x 7500mm)

GCW-8 — 16mm thk. Low-E Laminated Glass, Tinted Gray, Curtain Wall System
(7106mm x 7500mm)

GCW-9 — 16mm thk. Low-E Laminated Glass, Tinted Gray, Curtain Wall System
(7173mm x 7500mm)

GCW-10 — 16mm thk. Low-E Laminated Glass, Tinted Gray, Curtain Wall System
(7000mm x 7500mm)

GCW-11 - 16mm thk. Low-E Laminated Glass, Tinted Gray, Curtain Wall System
(7100mm x 7500mm)
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GCW-12 — 16mm thk. Low-E Laminated Glass, Tinted Gray, Curtain Wall System
(7100mm x 7500mm)

GCW-13 — 16mm thk. Low-E Laminated Glass, Tinted Gray, Curtain Wall System
(7100mm x 5000mm)
Pump House

W-1 - 1.5mmthk. Aluminum Framed Powder-coated Finish w/ 8mm thk. Reflective
{Blue) Tempered Glass Awning Window (1300mm x 6500mm)

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.

.

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 covered by this section consist of furnishing all labor, materials, equipment,
tools and incidentals necessary to underiake, complete the installation of 16mm thick
Low-E laminated Glass, Tinted Biue, Curtain wall system.

SUBMITTAL

1. Manufacturer's technical data for products and processed used in curtain wall
system.

2. Shop Drawings showing details of fabrication and installation for curtain wall system
required including plans, elevations, and sections, profiles of mullion frames, fittings,
connections, and anchors.

QUALITY ASSURANCE

1. Fabricatorfinstaller to be accepted by the manufacturer,

2. Fabricator/installer to have work similar in scope and size to this project.

3. Take field measurements prior to completion of shop fabrication. Coordinate

fabrication scheduie with construction progress to avoid delay of work. Field

fabrication should be allowed to ensure proper fit and keep it to minimum with
majority of fabrication being done under controlied shop conditions.
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VI. PREPARATION
Ensure surfaces to receive panels are structurally sound, even, smooth, clean, dry, and
free from defects detrimental to work. Notify consultant thru writing of conditions

unfavorable to proper and timely completion of work. Do not proceed with erection until
unsatisfactory conditions have been corrected.

V. EXECUTION
Installation

Instailation of Curtain wall system shall be in accordance with approved shop drawings
and manufacturer's installation and directions.
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ITEM158: ROOFING AND TINSMITHRY
SCOPE OF WORK

The work shall include but not limited to all labor, materials, tools, equipment and incidentals
necessary to furnish and install the roofing sheets including fittings, flashing caps, ridge rolls,
gutters and construction of concrete eaves and canopies excluding waterproofing, to provide
completely sound watertight roof for the buildings as shown on the Drawings and specified
herein.

MATERIAL REQUIREMENTS
ROOFING SHEETS

Ultra Panel

Roof, Long span, pre-painted, pre-insutated roof pane! system, composed of an exterior metal
skin cladding using “snap on side overlap” fastening system and an interior liner cladding of
eitheretal skin or aluminum kraft vapor barrier sandwiched between is, PIR “Polyisocyanurate”
foam to provide a high level thermal Insulation.

Base Metal thickness : 0.37mm, 0.47mm, 0.57mm

Total Coated thickness : 0.40mm, 0.50mm, 0.60mm

Anti-rust Coating : Alloy coating of aluminum and zinc. Alloy Is comprised of
55% aluminum, 43.4% zinc and 1.6% silicon

Coating Standards : AZ 150 (150 gm/m?) ASTMA A - 792
ASTMA-792

Back Coat : 5 ~ 8 microns bottom coat

Length : up to transportable length (long span), minimum chance
of leaks

Color I White

Material Finish : Pre-painted galvalume of 0.50mm thk. of metal with

25mm thk. Polyisocyanurate foam “PIR” insulated
with aluminum kraft paper backing

Insulation Thickness : 50mm thk. PIR / 75mm thk. polyisocyanurate foam
PIR}
insulation Materials : composed of MDI (polymetric methyl diphenyi
isocyanurate) with centain types of polyol
EXECUTION
ROOFING SHEETS

1. Roof, L.ong span
Spacing of purlins safe at 1.0m to 1.2m.

At least 28 days before laying of roofing sheet start, the Contractor shall submit for
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approval of the Engineer, shop drawings indicating materials and method of installation.
No roofing sheets laying work shall commence without the Engineer's approval of the shop
drawings and work method.

Laying shall start from the end opposite the side from where the prevailing monsoon is
coming from. The first sheet shali be laid and installed with the turned-down edge towards
the outside of the area to be covered. The next sheet shall be overlapped to the previous
sheet in such a manner that the exposed edge is turned down and the covered edge is
turned up. The overlapped edge in the side shall be with the rib having the anti-capillary
groove. End and side laps including flashing shall be as approved by the Engineer.

The straps shall be fixed and fastensd with the fastener and washer as shown on the
Drawings.

STEEL CANOPY

Construction of the steel canopy shall be in accordance with the Technical Drawings and as
directed by the Engineer.

Roofing shall be a 6mm thick Solid Sheet Polycarbonate.
HANDLING AND STORAGE

The sheet shall be lited directly and shall not be dragged over the other sheets or rough
surfaces.

When working on a roof, the workers shall wear flat rubber-soled shoes.
The tool shall be handled carefully to prevent them from sliding over the coated surface.

When installation work is completed, all metal off-cuts, used nails and other metallic scrap shall
be removed from the roof area.

When using drills, hacksaws, or files in the roof area, care shall be taken that metal
particles and fillings are swept off the roof immediately.

If not required for immediate use, sheets or bundles shall be staked and clear off the
ground. If left in the open, sheets shall be protected by loose tarpaulin or similar covers.

Bundles shall not be left expose to the weather.
C CHANNEL

Aluminum C-channel is often referred to as architectural angle and channel. Aluminum C-
channel has uses in many industries and is often an ideal choice due to its non-corrosive
properties and structural strength. Aluminum C-channe! is considerably less expensive than
wood, is lighter in weight, insect resistant, and resists warping and cracking from water
damage.

C-sections

Height: 100, 120, 150, 200, 250, 300 mm
Thickness: 1.0-3.0 mm

Minimum iength 1600 mm

Maximum length 18000 mm
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ITEM15C: ALUMINUM COMPOSITE PANEL
LINTRODUCTION
A, MATERIAL COMPOSITION

Aluminum Composite Panel (ACP) is a lightweight durable panel made of laminated
aluminum and polyethylene core compound, coated with an advanced fluorocarbon
paint Polyvinylidine Flouride (PVDF) to ensure the excelient durability of the surface
finish. It is an excellent material for exterior and

Interior cladding of new building construction as well as retro fit applications. It also has
a high degree of levelness top reserve the fine architectural design and can be roller
bended to suit various design shapes. The laminated structure of ACP ensures
exceptional strength of the panel.

THICKNESSES:
3mm (Polyester) 4 to 6mmPVDF/+Nano

B. CHARACTERISTICS

1. Flatness—as the composite material is rigid, the fiat surface can be preserved. This is
considered a major advantage of ACP.

2. Fire Resistance—ACP are laminated at
Temperatures from 200° to 250° to bond aluminum sheets to the polyethylene core. The
non-flammable aluminum cover sheets protect the plastic core.

3. Light Weight-as the weight is tess than Y2to 4
Of the weight of porcelain enamel, iron, copper, stainless and other metal panels,
consequently it can reduce the weight of the building.

4. Durability=ACP is highly resistant to chemical corrosion due to the PVDF coating. The
composite material is rigid, resistant to blows, breakage, and pressure and has high
bending and breaking strength.

SPECIFICATION

1. Aluminum Composite Panel (ACP) must be composed of density polyethylene
core sandwiched between two sheets of aluminum,

L It must be strong, lightweight approximately 5.5kg/sqm. But must be
exceptionally flat,

ill. The ACP composition
- Two sheets of aluminum
- Front side aluminum roll coated with poilyvinylidine fluoride PVDF according
to AAMAGOS.2 requirements.

V. PVDF coating finish adhere to the following standards.
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Testing tem Standard Result
Finished coat thickness. IS0 2360 (CNS B406) 27.6m
Gloss ASTM D532-89 20 -45%
Pencd hardness ASTM D3363-00 2H
Toughress ASTM D4145-83 2T nont
Aghesive torce ASTM 3359-97 48
impact resistance ASTM D2794.93 >100 kg em.
Abrasion resistance ASTM D968-93 64.6 Umil
Mortar resistance ASTM 605.2-90 24 Hrs._ pa? test exceed
Himidity resistance ASTM D714-97 3000 hr no blister
ASTM D2247-02
Boiling- water resistance ASTM D3359-B Passed
Sait-spray resistance ASTM D117-03 3000 hr no blister
Acid resistance ASTM D1308-87 No etfact
AAMA 605.2-91, TEST #7,7.31
Alkali resistance ASTM D1302-87 Passed
Sclvent resistance ASTM D2243-73 Passed
ECCAT 758 NCCA No_11-18
Color retention ASTM D2244-93 AE =034
Chaik resistance ASTM D4214-98 No chalking
Gloss retantion ASTM D2244-93 84.2°%

V. Total thickness must be 4.0mm minimum (standard)

Vi.  Framing must also be made of aluminum to prevent corrosion of the panels.

vil.  Aluminum Composite panel supplier must be the same company that will install
the framing and will fabricate and instali all panels. This is to insure optimum
workmanship. All labor and installation must have a warranty of not less than one
year,

Methodelogy

Il. SUBMITTALS
A. PRODUCT DATA
Manufacturer's printed product literature, specifications, and data sheets
B. SHOP DRAWINGS
1.Indicate project layout and elevations; dimensions and thickness of panels;
connections; details and locations of joints and sealant; methods of anchorage;
number of anchors; supports; reinforcement; flashings; accessories; materials;
and finishes.

2. Indicate proposed joints details providing watertight and structurally sound
panel system that allows no uncontrolled water penetration on inside face of
panel system as determined by ASTME331.

C. SAMPLES

1. Sample of panel system materials for selection
and verification of finishes, colors, and sealant colors.

2. Sample of panel assembly.
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D. TEST REPORTS (as requested)

Cenrtified test reports for ACP from approved independent testing
laboratorigs indicating compliance with specifications for specified performance,
characteristics, and physical properties.

. QUALITY ASSURANCE

a. Fabricator / installer to be accepted by the manufacturer.

b. Fabricator / installer to have work similar in scope and size to this project.

c. Take field measurements prior to completion of shop fabrication. Coordinate
fabrication schedule with construction progress to avoid delay of work. Field
fabrication should be allowed to ensure proper fit and keep it to minimum with
majority of fabrication being done under controlled shop conditions.

d. Maximum deviation from vertical and horizontal alignment of erected panels should
be made.

e. Assume responsibility for components of exterior panel system including, but not
limited to, attachment to sub-construction, panel-to-panel joinery, panel-to-dissimilar-
material joinery, and joint seal associated with panel system.

IV. DELIVERY, STORAGE, and HANDLING

a. Cover exposed surfaces with pressure-sensitive heavy protection paper or apply
strippable plastic coating, before shipping to the job site.

b. Leave protective covering in place unti final cleaning of building.

c. Deliver materials in (manufacturer's) original sealed packaging.

d. Store panels and accessories in a dry, secure location and protect from weather.

e. Protect finish and edges of panel.

V. LOADING AND UNLOADING

a. Panels must be handled carefully to prevent damage

b. Panels may buckle if they are not properly supported.

c. A forklif may be used for panels up to 10 feet (3 meters) long. However, some
means of supporting the panel load over a longer distance from the forks may be
used.

Vi. PREPARATION

Ensure surfaces to receive panels are structurally sound, even, smeooth, clean, dry, and

free from defects detrimental to work. Notify consultant thru writing of conditions

unfavorable to proper and timely completion of work. Do not proceed with erection until
unsatisfactory conditions have been corrected.
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Vil. ACCESSORIES

a.

Extrusions, formed members, sheet, and plate are in accordance with ASTMB209
and recommendations of the Manufacturer's

Panel stiffeners are structurally fastened or restrained at ends and secured to rear
face of ACP with double-sided tape of sufficient size and strength to maintain panel
flatness.

Sealant within the panel system to conform with the Manufacturer's standards to
meet performance reguirements.

Fasteners are not exposed except where unavoidable.

Aluminum Composite Panel Color / Thickness/ Location

Parapet Wall - 4mm thick ACP (As Selected by the Architect)
Exposed Beams - 4mm thick ACP (As Selected by the Architect)
Exposed Columns - 4mm thick ACF (As Selected by the Architect)

Details are shown in the plans.
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ITEM15D: HANDRAILS, RAILINGS AND GUARDRAILS
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 covered by this section consist of furnishing all labor, materials, equipment, tools and
incidentals necessary to undertake, complete the installation of handrails, railings and guardrails
as indicated on the drawings and as specified herein.

SUBMITTAL

1. Manufacturer's technical data for products and processed used in handrails, railing,
guardrails system, including finishes and grout.

2. Shop Drawings showing details of fabrication and installation for each type and of
handrail, railing, and guardrails required including plans, elevations, sections, profiles of
rails, filtings, connections, and anchors.

3. Prepare samples of each type of metal handrails & railings stainless steel haitline finish.
Where finish involves normal color and texture variations, include sample sets composed of
two or more units showing limits of such variations expected in completed works.

* Include 6" long samples of each distinctly different railing member including guardrails,
handrails, top rails, posts, and balusters. Include samples of filings and brackets if
requested by Architect,

+ Include samplie of typical welded connection.
QUALITY ASSURANCE
Single Source Responsibility

Obtain handrails, guardrail and railing systems of each type and material from a single
manufacturer.

STORAGE

Store handrails, guardrail and railing systems in clean, dry location, away from uncured
concrete and masoniy, protected against damage of any kind. Cover with waterproof paper,
tarpaulin, or polyethylene sheeting; allow for air circulation inside the covering.

FABRICATION
General

Fabricate handrails and railing systems to design, dimensions and details shown. Provide
handrail and railing members in sizes and profiles indicated, with supporting posts and brackets or

size and spacing shown, but not less than required to comply with
requirements indicated for structural performance.
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Shop Assembly

Pre-assembled items in shop to greatest extent possible to minimize field splicing and
assembly. Disassembie units only as necessary for shipping and handling fimitations. Clearly mark
units for reassembly and coordinated instailation.
Welded Connections

Fabricate handrails, guardrail and railing systems of materials for interconnections of
members of welding. Use welding method, which is appropriate for metal and finish, indicated and
develops strength required to comply with structural performance criteria. Finish exposed welds and
surfaces smooth, flush, and blended to match adjoining surfaces.

Form changes in direction of railing members by bending members by metering, or as
indicated on the drawing, as approved by the Architect.

Fumish inserts and other anchorage devices for connecting handraits, guardrail and railing
systems to concrete or masonry work. Fabricate anchorage devices, which are capable of
withstanding loading imposed by handrails, guardrails and railing systems.

Coordinate anchorage devices with supporting structure.

a. Forrailing, and guardrail posts set in concrete provide pre-chiseled openings and insert
posts as indicated on drawings. Fill opening with non-shrink, non-metaliic grout.

MATERIALS
General

Comply with standards indicated for forms and types of metals indicated or required for handrail and
railing system components,

a. Ramp Railings:

As indicated on plans.
b. Guardrail

As indicated on plans.

Refer to plans for the required dimension of various types of stainless steel railings and
location.

Fastenings: commercial types, except where special types are shown or required.

Fastenings for all exterior work shall be non-ferrous, unless otherwise shown. Fastenings for steel
and aluminum and for all other interior work, where exposed, shall match the fastened metal.

Miscellaneous materials or accessories not listed above shall be provided
as specified hereinafter the various items of work and/or indicated on the drawings, or in
accerdance with manufacturer's specifications.
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Execution
PREPARATION

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

INSTALLATION

a. Safety precautions and procedures shall be observed in determining the sizes and in
providing the required clearances by measuring the actual opening to receive the glass.

b. Secure glass with stainless steel brackets.
METAL FINISHES

Comply with NAAMM “Metal Finishes Manual" for recommendations and designations of
finishes, except as otherwise indicated.

EXECUTION
PREPARATION

a. Coordinate setting drawings, diagrams, templates, instructions, and directions for
installation of anchorages, such as sleeves, concrete inserts, anchor bolts, and
miscellaneous items having integral anchors, which are to be embedded in concrete and
masonry construction. Coordinate delivery of such items to the project site.

b. Field Measurements
Take field measurements prior to fabrication.

INSTALLATION
GENERAL
a, Fit exposed connections accurately together to form tight, hairline joints.

b. Perform cutting, drilling, and fitting required for installation of handrails, guardrail and
railing systems. Set work accurately in location, alignment, and elevation, plumb, level,
true, and free of rack, measured from established lines and levels.

¢. Field Welding

Comply with applicable AWS specification for procedures of manual shielded metal-arc
welding, for appearance and quality of welds made, and for methods used in correcting
welding work. Weld connections that are not to be left as exposed joints, but cannot be
shop welded because of shipping size limitations. Grind exposed welded joints smooth
and restore finish to match finish of adjacent rail surfaces.

d. Prior to anchoring, adjust handrails and ralling systems to ensure matching alignment at
abutting joints. Space posts at interval indicated but not less than that required by design
loading.
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{Handrails, Railings and Guardrails)

ANCHORING POSTS

a. Concrete-Anchored Fosts: Provide chiseled opening on concrete base as indicated on
the drawings to receive railing posts and required anchoring system, holes of all loose
material, insert posts, and fill annular space between post and concrete with non-shrink,
non-metallic epoxy grout, mixed and placed to comply with grout manufacturer's
directions.

RAILING CONNECTIONS

a. Welded Connections: Use fully welded joints for permanently connecting railing
components by welding. Cope or butt components to provide 100 percent contact or use
manufacturer's standard fittings designed for this purpose.

ANCHORING RAILING ENDS

a. Anchor railing ends to metal surfaces with manufacturer's standard fittings using
concealed fasteners, unless otherwise indicated.

b. Anchor Railing Ends to Concrete or Masonry, use drilled-in expansion shields and
concealed hanger boits, unless otherwise indicated.

PROTECTION

a. Protect finishes of railing, handrails and guardrails system from damage during
construction period by use of temporary protective coverings approved by railing
manufacturer, Remove protective covering at time of Substantial Completion.

b. Restore finishes damaged during installation and construction periocd so that no evidence
remains of correction work. Return items which cannot be refinished in the field to the
shop; make required alterations and refinish entire unit, or provide new units as required.
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Technical Specifications (Building Works)
(Madulars, Tables, Chairs & Gang Chairs)

ITEM1S5E: MODULARS, TABLES AND CHAIRS OF VARIOUS TYPE INCLUDING

ACCESSORIES

GENERAL

General Requirements contain provisions and requirements essential to these Specifications; and

apply 1o this section, whether or not referred to herein.

SCOPE OF WORK

The work covered by this section consists of furnishing all labor, materials, equipment, tools and
incidentals necessary to undertake, a complete supply of gang chairs and other accessories

for the buildings as indicated on the drawings and as specified herein,

MODULARS

Modular System Unit Quantity
L-shape Executive Table (2.20m x 0.80m x0.75m High) no. 1.00
Executive Table (1.30m x 0.60m x 0.75m High) no. 4.00
6-Seater Conference Table (2.0m x 1.20m x 0.75m high} no. 1.00
Working Table with Laminated Partition no 20.00
(1.20m x 0.60m x 0.75m high) ] ]
Wall-Mounted Table (2.90m x 0.60m x 0.75m high) no. 9.00
4-seater Pantry Table with chairs no. 3.00
Center Table (1.00m x 1.00m x 0.40m high) no. 2.00
Study Table no. 1.00
CHAIRS

Chalrs Unit Quantity

2-Seater Sofa no. 9.00
1-Seater Sofa no. 4.00
Visitor Chair no. 4.00
High-back Office Chair no. 17.00
Mid-back Office Chair no. 34.00
Bar Stool no. 67.00
Executive Chair no. 4.00
3-Seater Gang Chair na., 130.00
4.Seater Gang Chair no. 142.00
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Technical Specifications (Bullding Works)
(Modulars, Tables, Chairs & Gang Chairs)

OTHERS

Bunk Bed no. 6.00

Single Bed no. 5.00

Queen Size Bed no. 1.00

Bed Side Table (0.45m x 0.45m) no. 3.00

Closet (2.0m or Equivalent) no. 4.00

Dual basin drinking fountain with built-in purifier no. 6.00
75inches Information System Monitor no. 4.00
SUBMITTAL

1. Shop drawings for all gang chair and other accessories for the building shall 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 all
errors of detailing and fabrication, and for the correct finishing work items shown on the shop

drawings.

2. The Contractor, before placing order for the supply 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.

EXECUTION

All materials will be delivered and installed (if needed to be installed) on site.
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Technical Specifications (Suilding Works)
(Concrete Water Proofing)

ITEM15F: CONCRETE WATERPROOFING
GENERAL

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

SCOPE OF WORK
The work shall cover the waterproofing requirements for the building as shown on the drawings.

The work shall consist of fumnishing all labor, materials, equipment, and other incidentals necessary
for the integral waterproofing works where required as shown on the drawings and in accordance
with the requirements of these specifications as directed by the Project-In-Charged.

SUBMITTAL

1. Material description and physical properties, application details, and recommendations
regarding shelf life, application procedures, and precautions on flammability and toxicity.

2. Samples for each waterproofing type.
DELIVERY AND STORAGE

Deliver manufactured waterproofing materials in manufacturer's original, unopened containers, with
labels intact and legible. Containers of materials covered by referenced specification number shall bear
the specification number, type, and class of the contents. Store and protect materials in accordance
with the manufacturer’s instructions, and use within their indicated shelf life. Promptly remove from the
site materials or incomplete work adversely affected by exposure to moisture. Use pallets and canvas
tarpaulins fo cover stored materials top to bottom.

PRODUCTS
t. DEEP PENETRATING SEALER

Deep Penetrating Sealer (DPS) is an environmentally friendly, non-toxic, odorless, clear, water-
soluble liquid compound, which is safe and easy to use.

Deep Penetrating Sealer (DPS) penetrates below the surface and chemically reacts with the
alkali and lime found in concrete. This reaction creates a silica gel membrane within the pores
and capiliaries of the concrete, permanently sealing it against the ingress of moisture yet
allowing the concrete to breathe. Over a period of time, the silica gel membrane hydrates and
solidifies info a crystalline structure, increasing the hardness and strength of both new and oid
concrete while reducing moisture vapor emissions and permanently stopping the penetration
and flow of water and water-bome contaminants such as chlorides and acids, both on the
positive or negative side forging a waterproofed and preserved concrete structure.

EXECUTION
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Technical Specifications (Bullding Works}
{Concrete Water Proafing)

« All existing dirt and other surface contaminants adhering on the surface must be thoroughly
removed. Apply Concrete Neutralizer using sufficient coats to compietely neutralize the
surface. Do not wash off. When sufficiently dry, dust lightly to remove crystalline deposits.

« Mix thoroughly the product mixture as per manufacturer's instruction. Any change from the
recommended proportion will affect its quality. Scrape the bottoms, sides and corners of the
container to ensurs complete and full blending. Prepare only enough quantities that can be
used within the pot-iife period. Do not delay application. Apply DPS by brush or roller or by
using an airless spray.

+ Allow to cure ovemight prior to application of topcoat.

il. FLEXIBLE MODIFIED CEMENTITIOUS

Flexible Modified Cementitious (FMC) is a two-component latex modified cementitious
coating. It can be simply achieved by mixing the pre-packed dry-mixing powder with the
formulated flexible latex admixiure, and subsequent brushing the slurry on various substrates. It
protects a wide range of buildings and structural concrete components with excellent resistance
to water, aggressive chemicals, long-term weathering, and scratching. It is applicable for those
structures subjected to long-term water immersion.

1. Free surfaces from dirt or foreign materials. For the waterproofing to work best,
manufacturers recommend the surfaces be sand blasted, bush-hammered or acid-etched.

2. Apply 2 coats of the cementitious waterproofing. The first coat could include the
manufacturer's materials only. The second coating will include a cement-sand mixture and also
have chemical and metallic elements too. If supplementary waterproofing is required, then a
third coat may be required. This typically includes sand and cement for that extra protection.

Methods of Application

Trowei
Application of the coating is done using the handheld trowel, by simply applying and
spreading the coating using the trowel.

Spray

This method uses spraying equipment like the ones used in painting vehicles.
It is preferred due to its precise finish and efficiency. It is also faster to use the spray than the
trowel method. :

Brush
Use a typical brush similar to roll brushes that are used in painting houses. It also has a
uniform finish and is faster to use compared to the trowel.

It is good to note that different surfaces will dictate the method of application.
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Technical Specifications (Building Works)
(Painting)

ITEM1§ G:  PAINTING
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 covers the surface preparation, coating materials and application of coatings systems
required for the Works.

The work shall consist of furnishing of all labor, materials, equipment and other incidentals
necessary for the supply of painting materials and the complete painting of surfaces as shown on
the drawings in accordance with this Specification and as directed by the Engineer.

The term paint as hereinafter used Includes emulsion paints, vamishes, oils, pigments, thinner
and dryers,

All exposed metal surfaces, except metal surfaces embedded in concrete, shall be painted unless
otherwise specified.

STANDARD

The following publications listed below, but referred to thereafter by basic designation only, forms a
part of these Specifications to the extent indicated by the reference thereto:

Steel Structures Painting Council (SSPC) U.S. Specification JIS K 5628 Red-lead Zinc Chromate Anti-
Corrosive Paint.

SUBMITTAL

1. The Contractor shall submit work method statements with lists of materials to the
Engineer for approval twenty eight days before the starting of works. This statement shall
Include following items:

Type of paint and manufacturer
Manufacturer's specifications
Storage and delivery of materials
Surface preparation

Finish painting and drying
Touch-up painting, if any
Equipment

©moapop

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

STORAGE AND DELIVERY
1. The Contractor shall deliver all material to the site in the original [abeled sealed cans
and containers, with labels intact and seal unbroken.
a. Seals shall remain unbroken until after inspection and acceptance of material by the
Engineer,
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{Painting}
b. The Contractor shall deliver materials in ample quantities sufficiently in advance
of the need to avoid any delay or interruptions in the works.
2. Paint in thinner shall be stored in accordance with the approved manufacturer's
instructions. '
a. All regulations required for storage of paint shall be observed and all necessary
safety signs required by govemning codes shall be posted.
b. Any damage caused by failure to exercise proper precautions in paint storage shall
be repaired.
MATERIAL REQUIREMENTS

PAINT

Paints for the protective coating system shall be the product of a manufacturer approved by the
Engineer.

Paints for exterior finish must be with tile like durability and elegance, fast drying, solvent based
acrylic, highly suitable for coastal or polluted areas with excellent anti-fungus properties and alkall
resistance.

100% Acrylic, water based, quick-drying, easy to clean-up and environmentally friendly, resist dirt,
stains, alkali, water, humidity, algae, mold and mildew growth and highly durable paint for interior
finish.

An all-purpose synthetic quick dry paint for all fypes of wood and metal surfaces. It has high gloss,
good color retention and outstanding durability.

For pipes, valves and equipment, galvanized and ungalvanized ferrous metal, use a 100% acrylic
gloss paint, has excellent resistance to ultraviolet rays and resists chalking, cracking and color fading,
dries fast and environmentally friendly.

SCHEDULE OF PAINTING

Architectural ltems

a. Exterior Finishes

1. On Concrete Walls
Three Coats, Concrete Masonry Paint Elastomeric Paint
or approved equal

2. Unprimed Ferrous Metal

First Coat Red Oxide Primer,
' #310

or approved equal

Second & Third Coat Quick Dry Enamel

or approved equal

3. On Concrete Block Wall

Masonry Neutralizer #44
Masonry Neutralizer or approved equal
Three Coats Elastomeric Paint
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{Painting)

Concrete Masonry Paint or approved equal
4. On Wood
First Coat Flatwall Enamel
Exterior Wood Primer or approved equal
Second & Third Coat Quick Drying Enamel
Exterior enamel or approved equal

b. Interior Finishes
Location of the various finishes are listed in the
Finish Schedule on the drawings or else will be
confirmed by PPA

1. On primer and coated metal two coats of
interior semi-gloss ename! or as indicated
in the Schedule finish

Red Oxide Primer #310,
Quick Dry Enamet
or approved equal

2. On Plaster

First Coat

Masonry Neutralizer #44
or approved equal

Three Coats

Elastomeric Paint
or approved equal

3. On Wood
First Coat Flatwall Enamel
Enamel undercoater or approved equal
Second & Third Coat Quick Drying Enamel
Exterior enamel or approved equal

4. Wood Stain Finish

First Coat
Second & Third Coats
Fourth & Fifth Coats

Oil Wood Stain ,

Lacquer Sanding Seale #1254
Clear Gloss Lacquer #1250

or approved equal

¢. Non -~ Architectural tems
(Piping, valves, equipment, etc.)

1. Piping, valves, equipment etc. in rooms are
to be painted

2. Galvanized pipes and ducts

Primer — one coat

Finish — one coat

Red Oxide Primer,
#310

or approved equal
Quick Dry Enamet
or approved equal

3. Black stee! pipes

Primer — one coat

Finish ~ one coat

Red Oxide Primer,
#310

or approved equal
Quick Dry Enamel
or approved equal

4. Mechanical ltems

a. Ungalvanized ferrous metal

Primer - one coat Red Oxide Primer,
#310 or approved equal
Finish - one coat Quick Dry Enamel
' or approved equal or approved
equal
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{Painting)
b. Galvanized ferrous metal
Primer — one coat Red Oxide Primer,
#310 or approved equal
Finish — one coat Quick Dry Enamel
or approved equal or approved
equal
¢. Submerged galvanized ferrous metal Red Oxide Primer,
Primer — one coat #310 or approved equal
d. Buried miscellanecus ferrous surface Red Oxide Primer,
valves, & flanged joints (excl. pipe) #310 or approved equal
Primer — one coat
EXECUTION
SURFACE PREPARATION OF STEEL
1. Steel surfaces shall be cleaned as follows:
a. All round welds, burrs and sharp surface projections shall be ground smooth and all
weld splatter shall be removed prior to blast cleaning.
b. Sand abrasives, if used, shall be clean, and free from salt and extraneous

matter. The sand shall pass through a 2.0mm test sieve, and be substantially
retained on a 0.18mm test sieve, with at least 25 percent retained on a 0.355mm test
sieve.

C. Metallic abrasive, if used, shall be sharp, hard and free from dust, and shali pass
through a 1.8 mm test sieve.

d. Blast cleaning operations shall not be conducted on surfaces that will be wet after
blasting and before coating, or when the surfaces are less than 10°C above degree
points, or when the relative humidity of the air is greater than 95 percent.

e. Any oil, grease, soil, dust or other foreign matter deposited on the cleaned surfaces
shall be removed prior to painting. In the event that rusting oceurs after completion of
the surface preparation, the surfaces shall be cleaned again in accordance with the
specified method.

f. Particular care shall be faken to prevent the contamination of other corrosive
chemicals before the application of the paint. Such contamination shall be
removed from the cleaned surface by flash blasting and the paint applied immediately.

g. Care shall be taken to prevent contamination of cleaned and painted surfaces by
cleaning operations in an adjacent area.

h. Surfaces not to be painted shall be suitably protected from the effects of cleaning
and painting operations.

SURFACE PREPARATION OF WOOD

1. Wood surfaces shall be sanded to a fresh surface. Surface mould where present, shall
be removed by washing, rubbing down and buming off as necessary. Resinous exudation
and large knots shall be removed and replaced with filler or other materials approved by
the Engineer.
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2 Parts of timber to be enclosed in walls shall always be primed unless already impregnated.
Priming shall be brushed on and a minimum of two coats applied to end grain. When the
priming paint is hard, all cracks, holds, open joints, etc. shall be made good with hard
stopping and rubbed down with fine abrasive paper. Priming of joinery shall be applied only
on site after the Engineer has approved such joinery and before it Is fixed. For internal
surfaces primer coats shall be carefully flatted.

SURFACE PREPARATION OF CONCRETE AND PLASTER

Concrete and cement plaster surfaces to be painted shall be prepared by removing efflorescence,
dust, din, grease, oil, asphalt, tar, excessive mortar and morar dropping and by roughening to
remave glaze. A zinc sulfate solution shall be applied before prime cost.

SURFACE PREPARATION FOR FIBER CEMENT SURFACES

Shall be dry and clean prior to application of the specified first-coat material. Oil, grease, or
rust stains shali be carefully removed by the use of suitable solvent. Wire brushing will not be
permitted. After the first coat has become dry and prior to application of finish coats, touch-up coats
shall be applied to suction spots.

ALUMINUM FRAMES FOR DOORS AND WINDOWS

Al metal surfaces shall undergo pre-treatment process which includes: desmutting, water-
rinsing, degreasing/etching, water rinsing, zinc phosphating, water rinsing and acid rinsing.

Powder coating application, shall be factory applied and shall be done in one operation using an
electro-static powder gun. The materials to be coated should be well connected to earth. Coating
thickness should be kept to a minimum of 60 microns for exposed areas. On details which are fo be
treated mechanically after coating (drilling, sawing, efc.), the coating film must not exceed 100
microns.

The powder coating shall be oven cured in the range of 20 minutes at 220° C (metal temperature
measured on the area with greatest metal thickness). The temperature variation in the oven should not
exceed +/- 10°C,

Handling

Coated items should be cooled to no less than 40° Centigrade before handling. Precautions
should be taken to avoid damages on the finished coating during stacking, storing and
transportation.

Storage and Delivery

Inspect materials delivered to the site for damage. Unload and store with minimum handling.
Provide storage space in dry location with adequate ventiiation, free from dust or water
and easily accessible for inspection and handling. Store materials neatly on the ficor, properly
_stacked on non-absorptive strips or wood platforms. Protect finished surfaces during shipping
and handling using manufacturer's standard method.

WOOD REPAIR

Badly decayed areas shall be removed and repaired. Areas and pieces decayed beyond repair
shall be replaced with new pleces that match originals in all respects. Moderately decayed areas,
weathered, or gouged wood shall be patched with approved patching compounds, and shall be
sanded smooth. The source or cause of wood decay shall be identified and corrected prior to
application of patching materials. Wet wood shall be completely dried to a moisture content
not exceeding 12 percent, as measured by a moisture meter, to its full depth before patching,
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unless otherwise authorized. Wood that is to be patched shall be clean of dust, grease, and loose
paint.

1. Epoxy Wood Repair

Epoxy wood repair materials shall be applied in accordance with manufacturer's written
instructions. Health and safety instructions shall be followed in accordance with the
manufacturer's instructions. Clean mixing equipment shall be used to avoid
contamination. Mix and proportions shall be as directed by the manufacturer. Batches shall
be only large enough to complete the specific job intended. Patching materials shall be
completely cured before painting or reinstallation of patched pieces.

2. Epoxy Consolidant and Epoxy Paste
Epoxy liquid wood consolidant shall be used:

1. To penetrate and impregnate deteriorated wood sections in order to reinforce
wood fibers that have become softened or absorbent.

2. As a primer for areas that are to receive epoxy paste filler. Epoxy paste shall be
used to fill areas where portions of wood are missing such as holes, cracks, gaps,
gouges, and other voids.

MIXING AND THINNING

Mixing and thinning of paint shall be done in accordance with the approved manufacturer's printed
instructions. The pot life of each paint as stated by the manufacturer shail not be exceeded.

WEATHER CONDITION

The paint shall not be applied when the relative humidity is above 85 percent. The paint shall
not be applied in rain, wind, fog, dust or mist.

APPLICATION

Workmanship shall be first class in every respect. All work shall be done in a workmanship manner
so that the finished surfaces shall be free from runs, chop, ridges, waves, laps and unnecessary
brush marks. All coats shall be applied in such manner as to produce an even film of uniform
thickness. Edges, corers, crevices, welds and rivets shall receive special attention to ensure that
they receive an adequate thickness of paint.

All painting shall be done by thoroughly experienced workmen.

Safety regulations shall be adhered to at all times, including the wearing of respirators by persons
engaged on assisting in spray painting. Adjacent areas and installation shall be protected by
the use of cloths or other approved precautionary measures.

Plain enamel and varnish shall be applied carefully with good clean brushes or approved
spraying equipment, except that the initial coat on any surface shall be applied with brush.
Sufficient time shall be allowed between coats to assure thorough drying and each coat shall be
in proper condition before receiving the next coat.

Sanding and dusting as required shall be performed between coats in vamishing work. Finish
coat shall be smooth and free from runs, sags, and other defects. Exterior paint shall not be applied
during rainy days.

All paint when applied shall provide a satisfactory film and smooth, even surface. Paint shall be
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thoroughly stirred and kept at a uniform consistency during application. Powdered metallic pigments
added at the time of use shall be mixed by adding the powder in small increments to about one-third
of the base paint or vehicle, with thorough mixing to obtain a smooth paste. The remainder of the
base paint shall then be thoroughly stirred in.

Different brands of emulslon paints shall not be mixed prior to application of the materials.

Where necessary to suit conditions of surface temperature, weather and method of application, the
package paint may be thinned immediately prior to application in accordance with the approved
manufacturer's directions, but not In excess of 125 c¢ of suitable thinner per liter (one pint per
gailon). Before using, the paint shall be mixed to a uniform consistency and shall be stired frequently
during application.

Paints other than water-thinned paints shall be applied only to surfaces which are completely
free of moisture as determined by sight or touch and only such combinations of humidity to be
painted as will cause evaporation rather than condensation.

Surfaces which have been cleaned, pretreated and/or otherwise been prepared for painting shall
be primed or painted with one coat of finish paint as soon as practicable after such preparation has
been completed, but in any event prior to any deterioration of the prepared surfaces.

The first coat of paint on all exterior surfaces shall be applied by brush. Interior prime coats and
all other subsequent coats on either exterior or interior surfaces may be applied by brush or spray.
Whenever spraying is permitted all areas inaccessible to spray painting shall be coated by
brushing or other suitable means. Brushes to be used for application of water-emulsions shall be
soaked in water for a period of 2 hours prior to use.

All cloths and cotton waste which might constitute a fire hazard shall be placed in closed metal
containers or destroyed at the end of each day.

Upon completion of the work, all staging, scaffolding, and containers shall be removed from the
site or destroyed in a manner approved by the Engineer, Paint spots, or stains upon adjacent
surfaces shall be removed and the entire job left clean and acceptable to the Engineer.

No smoking shall be permitted in the vicinity where painting is going on.
TOUCH-UP PAINTING

Touch-up painting shali be done with the same paint as used for the original coat. The
resulting minimum dry film shall be the same as for the original coat.

Touch-up painting shall include cleaning and painting of field connections, welds and all damaged or
defective paint and rusted areas.

During touch-up painting, only loose, cracked, brittle or non-adherent paint shall be removed during
cleaning. All exposed edges shall be feathered. Touch-up painting shall be performed in a
manner which will minimize damage to sound paint. Rust spots shall be thoroughly cleaned and
edges of the existing paint shall be scraped back to sound material.

DRYING

1. No primer or paint shall be forced to be dried under conditions which will cause cracking,
wrinkling, blistering, formation of pores which would detrimentally affect the condition of the
paint.

2. No drier sha!ll be added to the paint unless specified in the approved manufacturer's
instructions.
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(Painting)

3. Painted surfaces shall be protected from dust, dirt, and the elements of the weather until dry
to the fullest extent practicable,

4, After drying, any areas of paint damaged from any cause shall be removed, the surface

again prepared and then touched-up with the same paint and to the same thickness as
the undamaged areas as specified in sub-section 4.14.3.7 above.

HANDLING

1. Precautions shall be taken to minimize damage to paint films resulting from stacking for
drying.

2 Paint which is damaged in handling shall be scraped off and touched-up with the same
paint and in the same thickness as was previously applied to the damaged area at
Contractor's expense,

INSPECTION

1. All works and materials supplied under this Specification shall be subject to inspection
by the Project-In-Charge.

2. The Contractor shall correct such works or replace such materials found defective under

these Specifications at his own expense.
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ITEM15H: FACILITIES AND DEVICE FOR PERSONS WITH DISABILITY

SCOPE OF WORK

The work shall consist of furnishing materials, tools, labor and incidentals necessary for the
construction/installation of facilities and device for disabled persons as shown on the Drawings
and in accordance with the implementing Rules and Regulations of Batas Pambansa Bilang 344
and this Specification.

MATERIAL REQUIREMENTS
GRAPHIC SIGNS

Graphic signs like the International Symbol of Access shall be fabricated from plastic materials,
white color with either dark blue background. Letters and symbols shall be laminated and raised from
the background.

HANDRAILS

Handrail for ramp shali be 38mm@ tubular stainless steel buff finished. It shali be provided with a
small hole as of a Braille system.

GRABRAIL

Grabrail shall be manufactured from gauge 18 tubular stainless steel 38mm@ and provided with safety
grip finish.

CONCRETE MATERIALS FOR RAMPS

1. Portland cement shall conform with the requirement of “Reinforced Concrete”.
2. Aggregates shall conform with the requirements of “Reinforced Concrete”,
3. Temperature bars shall have diameter of 10mm conforming with the requirements
of “Concrete Works”.
EXECUTION
GRAPHIC SIGNS
1. Directional and Information signs, indicating the location of the ramp for physically

handicapped persons, shall be installed / placed at the front of the main entrance of the
Building. The signed board size and dimensions shall be based on DOTr approved Standard
Design, schedule 40, sign post and the text and arrow shall be in accordance with the
Intemational Symbol of Access "B”. Manual (See attached drawings and tabulation).

2. Signs shall be placed at the entrance and exits of the ramps and toilets, installed at
conspicuous locations. The signboards shall be based on DOTr approved Standard
Design Manual (See attached drawings and tabuiation).

RAMP

The ramp shall be constructed as shown on the drawings and with a nonskid surface and tactile
strips.
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ITEM15): TERMITE PROOFING, BUKBOK PROOFING
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 Contractor shall hire the services of an approved or accredited pesticide company to furnish 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 Temmiticide Concentrate acceptable to the PPA and should have license
from Feriilizer and Pesticide Authority.

For “bukbok® proofing of kiln dried wood and for untreated wood, use chemical name accredited
name/or 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 Temicide 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 strength
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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Technicat Specifications (Bullding YWarks)
(Termite Proofing, Bukbok Proofing)

ENVIRONMENTAL AND SAFETY CONDITIONS

Formulation, treatment, storage and disposal of pesticide shall be in accordance with label
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 monitering of actual quantity used. At the time of soil treatment application, the soil
shall be preferably in a friable condition with low moisture content to aflow 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. Covertreated area with waterproof sheeting if concrete is not poured on the same day
as the soil treatment. Take precautions to prevent disturbance of the pesticide barrier.
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. Slab 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 fill
is washed gravel or other course material. Establish a continuous chemical barrier in
the voids of holiow 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. Craw! Space Construction

Establish a vertical pesticide barrier inside of foundation walls, both sides of
interior partition walls, around piers, plumbing, and rodding and utility conduits.
Apply treatment solution by rodding or redding and trenching the fill at the rate of
15 liters solution per 3 linear meter, and 30 cm deep from grade to 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. Dry Pipes and Condulits
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 al! termite mounds within the property found after the construction.

Lipata Port Improvement Project
Port of Lipata, Lipata, Surigao City, Surigao det Norte



116
Technical Specifications (Building Works)
{Termite Proofing, Bukbok Proofing)

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. shall 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 description of the equipment to
be used before start of work.

INSPECTION AND TEST

Sampling shall be done only in the presence of the Project Inspector.

Amount of sample to be taken: 50 ¢c each.

CONTRACTOR’S GUARANTEE

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

1.

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

The Contractor shall thereby warrant 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 termite 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 infastation 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 surroundings.
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