not be used.

AGGREGATES

1. Crushed Coarse Aggregate

Fachmical
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Conforming to ASTM C 33 and having nominal sizes passing 38.0 mm to 19.0 mm, 19.0 mm
to 8.5 mm to No. 4 sieve. The materniat shail be weall graded between the limits indicatexd and
individually stockpiled. it shall be the Contractor's responsibility to blend the materials to

meet the gradation requirements for varcus types of concrete as specified herein,

Nominal sizes for combined gradation shall be as follows:

Nominal Size of Coarse Aggregates

ASTM Sieves % by Weight Passing

40mm 25mm 1Smin 10mm
56.0mm (27 100 - - -
38.0mm {1 1/27) a5 -100 100 - -
31.8mm {1 1/47) - 80 - 100 100 -
25.0mm {17) - - 90 - 100 -
19.0mm {3/47) 3a5-70 25-490 - 100
16.0mm {5/87) - - 20-55 B5-100
9.5mm (3/87) 10-30 0-10 0-10 0-20
No. 4 0-5

2. Fine Aggregate
ASTM C 33 except for gradation which has been revised to mest local conditions unless

otherwise required by the Engineer, grading of find aggregate shall be as follows:

ASTM Sieves % by Weaight Passing
9.5mm (3/87) 100
No.4 90 -100
MNe. 8 80-100
No. 16 50 - 96
No. 30 25-60
No. 50 5-30
No. 100 G-10

CmwEyGn PO NTEXTYOmeE Propet
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a. Grading of fine aggregates shall be reasonably uniform and fineness modulus
thereof shall not vary mora than 0.2 from that of the representative sample m which

mix proportions of concrete are based.

b. Due care shall be taken to prevent segragation.

WATER

The mixing water shall be clear and apparently clean. i it contains quantities ar substances that
discolor it or make it smef or taste vnusual or objectionable, or cause suspicion, it sha® not be used
unleas service records of concrete mada with it (or other information) indicated that it is not injunous
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.

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

Table 8.3 Acceptance Criteriz for Questionable Water Supplies

_Test

Linits

Compressive strength, min. %
Comtral at 7 days

80

Time of Setting deviation from control

from 1:00 earher o 130 later

Tune of Setting (Gillmore Test)

Initial MNo marked change
Final Set No marked change
Appearance Clear
Color Colorless
Odor Qdonless
Total Solids 500 pants/million max.
PH vaiue 45t08.5
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Table 6.4 Chemical Lmitation for Wash Water

Limits
Chemical Requirements, Minimum
Concentration
Chicride 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. Prestrassed Concrete 0.06 percent
2. Conventionally reinforced concrete in a moist 0.10 percent
anvironment and expesed to chionde
3. Conventionally reinforced concrete in @ moist 0.15 percant
anvironment but not exposed to chioride
4. Above ground building construction where No limit for commosion
the concrete will stay dry
Suffate as S0, ppm* 3.000
Afkalies as (Na;0 + 0.658 Kx0), ppm 600
Tolal Solids, ppm 50 000

YWash water reusad as mixing water in concrele may exceed the listed concentrations of
sulfate if it can be shawn that the concentration calculated in the total mixing water, including
mixing water on the aggregate and ather socurces, does not exceed that stated limits.

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

Water known {0 be of potable quality may be used without test,

CURING MATERIALS

1.

Impervicus Sheet Materials
ASTM C 171 type, optional, except that polyethylene film, if used, shall be white opaque.

2. Burlap of commaercial quality, non-staining type, consisting of 2 [ayers minimusm.
3. Membrane Forming Curing Compound

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

1.

Sealant

Sealant shall be muli-component, polyurethane bass compound, gray in color, sef-
leveling for horizontad joints, 2 part polythremdyne, terpolymer compound, gray in color,

Sealant shall be compatible with materials in contact and to perform safisfactorily under
salit water and traffic condibons, and be capable of making joint wateright and allow
movernant 25% of the width of joint in any direction.

Coamyaen P IRDrOCN DTOMCE
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Sealant shal be guarantesd against leskage, cracking, crumbling, mefting, shrinkage,
running, loss of adhesion for a period of five years from the date of acceptancos 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 compaltible with sealant.

3 Where required, primer shall be compatible with joint materals and instafled n
accordance with manufacturers instructions.

4. Joint filler shall conform o ASTM D1751 (AASHTO M213) non-extruding, resiient
bitumninous fype. Filer shall be furnished for each joint in single piece for depth and width
required for joint, unless otherwise authorized by the Engineer. When mova than one piece is
authorized for a joint, abutting ends shall be fastened and hold securety to shape by stapling
or other pasitive fastening.

EPCXY BONDING COMPOUND

ASTM C 881, Provide Type | for bonding hardened concrete to hardened concrete; Type Hl for
bonding freshly mixed concrete o hardened concrete; and Type |l a5 a binder in epoxy mortar of
concrete, or for use in bonding skid-resistart materials to handened concrete. Provide Class B if
placement ternperature is between 4 and 16°C; or Class C if ptacement temperalure is above
16°C.

REINFORCEMENT

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

ASTM Designation AS15 - Deformed Billet Steel Bars for Concrete Reinforcement
Minimum yeld strangth of 276 MPa (40,000 psi).

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

Sampled either at the mill or at the site of work and tested by an independent commercial or
government testing laboralory duly accredited by the Bureau of Research and Standards
{BRS) of the DPWH, Department of Scisnce and Technology (DOST) or the Department
of Trade and industry (DT!) at no additional cost to PPA. Certified copies of laboratory test
reports ahall be fumished for each |0t of cement and shail include alf test data, resuits, and
certificates that the sampling and testing procedures are in conformance with the
Specifications. No cement 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 mills,
for more than 3 months after delivery to the Site shall be re-tested before usa. Cement
delivered at the Site and later found after test to be unsuitable shall not be incorporated into
the permanent works.

[F T T )
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Aggregates: Tested as prescribed in ASTM C 33

At least 28 days prior to commencing the work, the Contractor shall inform the Engineer of
the proposed sournce of aggregates and prowide access for sampling.

Gradation tests will be made on each sample without delay. All other aggregates tests
mquired by these Specifications shall be made on the initial source samples, and shall be
repeated whenaver thare is a change of source. The tests shall include an analysis of sach
grade of material and an analysis of the combined material representing the aggregate
part of ihe mix.

Reinforcament

Certifiad copies of mill certificates shall accompany deliveries of steel bar reinforcement. i
requesied by the Engineer additional testing of the materials shall ba mads at tha
Contractor's expense,

Concrete Tests

For test purposes, provide 1 set of three {3) concrete cylindar samplea taken from sach
day's pouring and to represent not more than 75 cum. 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 ba evaluated separately by the
Enginesr, for meeting strength level requirements for each with concrate quality of AC| 318,
When samples fail to conform to the requirements for strengths, the Enginear shall have the
rght to order a change in the proportions of the concrate mix for the remaining portions of
the work at no additional cost to the Authority.

Test of Hardenad Concrete in or Removed from the Structure

When the resulis of the strength fests of the concrete specimens indicates the concrete as
piaced does nat meet the Specificabon requirements or where there are other evidences
that the quality of concrete is below the specification requirement in the opinion of tha
Engineer, tests on cores of inplace concrete shall be made in conformance with ASTM C 42,

Core spacimens shall be obtained by the Contracior and ahall be tested. Any deficiency
shall be comected or if the Contracior eledts, he may submit & proposal for approval before
the cad test is made. i the proposal is approved, the load test shall be made by the
Contractor and the test results evaluated by the Engineer in conformance wilh Chapler 20
of ACI 318. The cost of the load tests shal ba borne by the Contractor. if any concrete ahows
evidence of failure during the load test, or fails the load test as evaluated, the deficency be
corrected in a manner approved by the Engineer at no addiional cost to the

Authority.
Chemical Admixtures/Addiives

The admixtures/additives § approved shall conformed to ASTM C 494 and ASTM C 1017
The testing shall be conducted with cement and aggregate proposed for the Projact, The
admixtures/additives shall be tested and those that have been in storage gt the Project Site
for longer than six (6) months shall not be used until proven by retest to be satisfactory.

Samples of any admixtures/additives proposed by the Contractor shall bs submitted for
lesting al least 55 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

Couraytn Bl Inpromamint Promd
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fest shall be at the Confrachor'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 certificate.

10 kg of joirt seatant
1m length of joirt fller
5 K. of curing compound

1m length of joint backing

The Engineer shali deliver to the Contractor his assasamant on the malsnials wilhin seven
{7) days after recetving them.

EXECUTION

apomn

DELWERY, STORAGE AND HANDLING OF MATERIALS
1. Cement

Do not deliver concrete until vapor barmier, forms, minforcament, ambedded 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, ol,
and dirt. Ensure materiais can be accurately identited 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 sdequate provisions for prevention of
absorption of moisture. Storage accommodstions for concrete matenials shall be subject to
approval and shall afford easy access for inspection and identification of each shipment in
accordance with tes! reposts.

Cement shall be delivered to the Site in bulk or in sound and properly sealed bags and while
being loaded or unloaded and during fransit 1o the concrete mixers whether conveyed in
vehicles or in mechanical means, cement shall be protected from whether by effective
coverings. Efficient screens shal be supplied and erected during heavy winds.

i the cement is delivered in bulk, the Contractor shall provide, a1 his own cost, approved
silos of adequate size and numbers to store sufficient cament to ensure continuity of work
and the cement shal 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 constitute a nuisance.

i the cement is delivered in bags, the Contractor shall provide, at his own cost, parfacty
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 enocugh to store sufficiant cement to
ansure 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 delivered.

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 Enginear may permit cement 10 be used up to three {3) month afiler manufacturing,
subject 10 such conditions including addition of extra cement as he shall stipulate.

[ T—— ey m———
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2. Aggregate

Al fine and coarse aggregate for concrede shall be stored on close fitting, steel or concrete
stages design with drainage slopas or in bins of substantial construction in sauch a manner
as to prevent segregation of sizes and to avoid the inclusion of dirt and other foregn
matefials in the concrets, All such bing shall be emptied and cleaned at intervals of avery
six {6) months or as required by the Engineer. Each size of aggregate shall be stored
separately unless ctherwise approvexd by the Engineer,

Stockpiles of coarse aggregate shall be built in horizontal layers nol exceeding 1.2 m in

depth to minimize sagregation.
FORMWORK
1. Forms

Designed, constructed, and maimained $o as t0 insure that after removal of forms the
finished concrete members will have true surfacas free of offset, waviness or bulges and
will conform accurstely fo the indicated shapes, dimensions, lines, elevations and
poaitions. Form surfaces that will bs in contact with concrete shall be thoroughly cleaned
before sach use.

2 Design

Studs and wales shall be spaced to prevent deflection of form material. Forms and joints shall
be sufficently fight 0 prevent leakage of grout and cement paste dunng placing of
concrete. Juncture of formwark panels shall occur st vertical control joints, and constructon
jomts. Forms placed on successive unids for continuous surfaces shall be fitted in accurate
alignment to assure smooth compisted surfaces free from iregularities and signs of
discontinuity. Temporary opening shall be amanged 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 aliow form deflection and wil not spall concrete upon removal,
Boits and reds that are {0 be completely withdrawn shall be coaled with a non-staining
bond breaker. Ties shall be of the type which provide watertight concrefe.

4. Chamiering

External comers that will be exposad shafl be chamferad, beveled, or rounded by mouldings
placed n the forms or as indicated in the drawings.

5. Coatings

Foms for exposed surfaces shall be coated with form oil or form-release agent before
reinforcement s placad. The coating shall be a commencial 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 aurfacas to be cured with water or curing compounds. The coating
shall be used as recommended in the manufacturer's primed or written instructions.
Forms for unexposed surfaces may be wet with watar in lieu of coating immediately befone

[y g ——— e —
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ptacing of concrete. Surplus coating on form surfaces and coating on reinforcement steel
and construction joints shall be removed before placing concnete.

Removal of Forms shall be done in a8 manner as to prevent injury to the concrete and to insure
complete safety of the structure after the following condiions have been met, Where the
structure as a whole is supported on shores, forms for beam and girder sides, and similar
vertcal structural members may be removed before expiration of curing period. Care shall
ke taken to avoid spalling the concrete swrface or damaging concrete edges. Wood forms
shalf be completely removed.

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

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

Verticat sides of beams and walls, ift exceeding 1.2 m 36 hours Sofilits of main stabs 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 eailier than the period stated above, he shall be
required to submit the results of control tests showing evidence that concrete has atiained
sufficient strength to pemtit removal of supporting forms. Cylinders required for comtrof lests
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 aame protecton from the slements during curing as js
given to those portions of the structura which they represent, and shall not be removed from
the structure for tranzmittal to the laboratory prior to expiration of three fourths of the
proposed peried before removal of forms, Cyfinders will be tested by and at the expense of
the Contractor. Supporting forms or shoring shall net be removed until control test
specimens have atiained strength of at least 160 kg/sq cm. The newly unsupported porions
of the structure shall not be subjected to heavy construction or materiaf loading.

REINFORCEMENT

1.

Reinforcement

Fabricated to shapes and dimensions shown and shal be placed where indicated.
Reinforcement shali be free of loose or flaky rust and mill scaie, or coating, and any other
substance that would reduce or destroy the bond. Reinforcing steef reduced in section shall
nct be used. Afier any substantial delay in the work, previcusly placed reinforcing steel for
future bonding shall be inspected and deaned. Reinforcing steel shall not be bent or
siraightened in 8 manner injurious to the steel or concrete. Bam with kinks or benda not
shown in the drawings shall not be placed. The use of heat to bend or straighten reinforcing
stee] shall not be pesmitted. Bars shall be moved as necessary to avoid interference with
other reinforcing steel, conduits, or embedded itemns. If bars are moved mone than one bar
diameter, the resulting arrangement of bars including additional bars necessary to meet
structural requirements shall be approved before concrete is placed. In slabs, beams and
girders, reinforcing steel shafl not be spliced at pomts of maxdmum stress unless otherwize
mdicated. Unless otherwise shown in the drawings, laps or splices shall be 40 times the
reinforcing bar diameter.

[ ey Piwt e Fromect
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2 The nominal dimensions and unit weights of bars shall be in accondance with the following
table:
Nominal Diameter | Nominal Perimeter | Nominal Sectional Unit Weight
{rom) {rmen} Arga kgim)
{sq. mm)
10 34 78.54 0616
12 ary 113,10 0.Bas
186 50.3 201.10 1.579
20 628 I14.20 2 AB6
25 785 490.90 3854
28 as.0 §15.70 4833
32 1005 804,20 6.313
36 $13.1 1,017.60 7.991
40 1257 1.256.60 9 B54
50 157.1 1,563 50 15413

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

4 Exposed reinforcement bars, dowels and plates inlended for bonding with futume extensions
shall be: protected from comosion.

5. Supports shall be provided in conformance with ACI 315 and ACI 318, unless otherwise
indicated or specified.

B. Concrete Protecton for Rewnforcernant

a. The minimum concrete cover of reinforcament shall be as shown below unless
otherwise indicated in the drawings.
b. Tolerance for Concrete Cover of Resnforcing Steel other than Tendons.

Minimum Cover
7.5cm 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, siabs, curlain wall, pile caps and
fenderimooring biocks shall develop a minimum 28-day compressive cylinder strength of 24 MPa
(3.500 psi) as indicated in the drawings. While for pre-siressad 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 cormesponding test result made on sample thereof. Sampling and testing shak be in

Capymn Pret peorssert Promcl
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accordance with the ASTM Standard procedures for sampling and testing for the parficular design
strength(s) required.

The particulars of the mix such as the siump and the proportionate weights of cement, saturated
surface dry aggregales and waler used shall be stated.

The design mix for concrete to be used shall be submitted iogether with at least three (3) standard
cyknder sarnples for approval at keast one (1) month prior to the start of each concreting schedule.
Such samples shafl be prepared in the prasence of the Engineer.

Standand laboratory strength tests for the 7, 14 and 28 days periods shall be taken o all concrete
samples in addition o 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 aliowed.

The cost of sampling, handling and fransporting samples from jobsite to the laboratory and the cost of
subsaquent tests made until the desired mix is attainad shall be for the account of the Contractar.

Slump Test shall be made in conformance with ASTM €143, and unless otherwise specified by the
Engineer, slump shall be within the following limits:

Shump for Vibrated Concrete
Structural Element
Minimaim Maximum
Pavement Concrete 25¢0m S0mim
Pre-cast Concrete S0mm TOmm
Lean Concrete 100mm 200mm
| Sacked Concrete 25mm 50mm
Al cther Concrete 50mm Q0mm
Sampling: Provide suitable faciliies and labor for obtaining representative samples of
concrete for the Contractor’s quality control and the Engineed’s quality assurance
testing. All necessary platforms, tools and squipment for obtaining samples shall be
fumished by the Contractor.
MIXING CONCRETE
1. GENERAL

a. Concrete shatl be thoroughly mixed in 8 mixar of an approved size and type that will
insure a uniform distribution of the materials throughout the mass.

b. Al concrete shal be mixed in mechanically operated mixers. Mixing plant and
equipment for ransporting and placing concrets shall ba aranged with an ample
auxtliary installation t0 provide a minimum supply of concrete in case of breakdown of
machinery or in case the normal supply of concrete is disrupted. The awdliary supply
of concrete shall be sufficient to complete the casting of a section up I A
construction joint that will meet the approval of the Engineer.

c. Equipmem hawving components made of aluminum or magnesium afoys, which
would be in contact with plastic concrate during mixing, transporting or pumping of

[ ]
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Portland cement concrate, shall not be used.

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

e Materials shall be measured by weighing. The apparstus provided for weighing the
aggregates and cement shall ba suitably designed and consiructed 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 percant.
All measuring devices shall be subject to the approval of the Engineer. Scales and
fneasuring devices shall be tested at the expanse of the Contractor as frequently as
the Engineer may deem nacassary to insure their accuracy.

f Waeighing equipment shall be insulated against vibration or movement of other
Opesating equipment in the plant. YWhen the entire piand is running, the scale
reading at cut-off shall not vary from the weight designated by the Enginesr by
more than one percent for cement, 1-%4 percent for any size of aggregate, or one
percent for the total aggregate in any baich,

g. Manual mixing of concrete shall not be penmitted unless approved by the Engineer,
MIXING CONCRETE AT SITE

a 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 spead
recommenced by the manufacturer,

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

b. When bulk cemen is used and the volume of the batch is 0.5 m? or more, the scale
and weigh hopper for Portland cement shail be separate and distinct from the

aggregate hopper or hoppers.

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

c. When the aggregates contain more water than the quantity necessary to
produce & saturated surface dry condibon, representative samples shail be
taken and the moisture content determinad for each kind of aggregate.

d The batch shall be so charged into the mixer that some water erter in advance of
cement and agoregates. All water shall be in the drum by the and of the: first quarter

of the specified mixing tme.
Y Cement shall be batched and charged into the mixer by such means that it will
not result in koss 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,

Tmamyyar Port Inginrisvan] Propct
Pl of Carbyin, ity



o 24

(Reainfarcad Corcrstw

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

aggregates.

g. 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.

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

i. 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 interiocked that
during nomal operation no part of the batch wilt be discharged until the specified
mixing fime: has elapsed.

i The first batch of concrete materials pfaced in the mixer shall contain a sufficient
excess of cement, sand, and water to coat the inside of the drum without reducing the
required morlar content of the mb.. When mixing is 1o cease for a period of one hour or
more, the micer shall be thoroughly cleaned.

k. In case of rubbie concrete, proper mixture and placing of concrete and stonesirocks
shadl be in accordance to the approved plan. Methodalogy of work shall be approved by
the Engineer.

MIXING CONCRETE IN TRUCKS

a. Truck mixers, unless otherwise authorized by the Engineer, shall 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. AB solid materials for the
concrets ahall be accursiely measured and charged imo 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 metai on the
mixer. Truck mixing shall, uniess otherwise directed, be coninued 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 i5 charged imto 9 mixer drum containing
water or surface-wet aggregate and when the temperature is above 32 °C, this
limit shall be reduced t0 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 ia sufficiently free from moisture, so
that there will be no hamful effects on the cement.

d. When a truck mixer is used for transporation, 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.
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JOINTS

1. Ne reinforcement, comer protecton angles or other fixed meta) ilerns shall be un
continuousty through jomts containing sxpansion-joint filler, through crack-control joints in skabs
on grade and vertical surfaces.

2. Preformed Expansion Joind Filler
a. Joirnts with Jont Sealant

Al expansion joints in concrate siabs to be exposed, and at other joints indicated to
receive joint sealant, preformed expansion-joint filler strips shall be instalied at the
proper level below the alavation 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 cleanad of foreign matter, loose particles, and concrete protrusions,
then fiied flush approxamately with joint sealant so as to be sightly concave after

drying.
b. Finish of concrete at joints

Edges of exposed concrete slabs along expansion joints shall be nestly finished
with a slightiy rounded edgmg todl.

[ Construction Joints

Uniess otherwise specified herem, all consiruction joints shall be subject to
approval of the Engineer. Concrete shall be placed continuously so that the unit
will be menclithic in construction. Fresh concrete may be placed against adjoining
units, provided the set concrete is sufficiently hard not to be injured thereby. Jomls
not mdicated shall be made and located in a manner not to impair strength and
appearance of the struciure. Placement of concrete shall be at such rate that the
surface of concrete not camied to joint levels will not have attained mitial set before
additional concrete is placed thereon. Lifts shalt terminate at such levels as are
indicated or as to conform to structural requirements as directed. if horizontal
construction joints are required, a stnp of 25mm square-edged lumber, beveled to
facilitate removal shall be tacked 1o 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 mregularities
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 ia not indicated in the Drawings ahall be located as to jeast
affect the strength of the structure. Such locationa 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 mspected, and epproved before placing concrete. Rurways shall be
provided for wheeled concrete-handling equipment. Such equipment shall not be wheeled over
reinforcement nor shall nunways be supported on reinforcement,

Notice of any concreting operations shal be served to the Engineer at least three (3) days ahead of
sach schedule.

— p—
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PLACING CONCRETE
1. Handhing Concrete

Concrete shal be handled from mixers and transporied to place for final deposit in a
continuous manner, as rapidly as practicable, and withoit segregation or loss of ingredients
until the approved unil of work is complated. Placing will not be permitied when the sun, heat,
wind or limitations of facilities fumished 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 imo the
moang dium, Concrete transported in truck mixers or truck agitators shall be delivered to the
ste of work, discharged in the forma within 45 minutes from the time ngredients am
discharged into the mixing drum. Concrete shall ba placed in the forms within 15 minutes
after discharged from the mixer at the jobsite.

3. Hot Weather Requirements

The temperature of concrete during the period of mixing while in transport andfor during
placing shall not be permitied to rise above 36 "C. Any baich of concrete which had
reached @ temperature greater than 36 °C at any time in the aforesaid period shall not be
piaced but shall be rejected, and shall not thereafler be used n any part of the permanent
works,

A. Control Procadures

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

b. Cold Joints and Shrinkage

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

c. Supplementary Precautions

When the aforementioned precautions are not sufficient to safisfy the
requiraments herein above, they shall be supplemented by restricting work during
avening or night, Procedure shall conform to American Concrete Instiiite Standand
ACI 305,

4. Conveying Concrete by Chute, Conveyor of Pump

Concrete may be conveyed by chute, conveyor, or pump if approved in writing. In
requesting approval, the Contractor shafl 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

Caeaynn Font gl Froect
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{0 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 shzall be capable of

expeditiously placing concrete at the rate most acdvantageous to good workmanship.

Approval will not be given for chutes or conveyors requiring changes in the concrete
materials or design mix for efficient operation.

a Chutes and Conveyors

Chutes shall be of steal or steel lined wood, rounded in cross section rigid in
construction, and protected from overfiow. Conveyors shall be designed and
operated and chute sections shall be set, to assure a uniform fiow of concrete from
mixer ta final place of daposit without sagmgation of ingredients, loss of mortar, or
change in slump. The discharged portion of each chule or conveyor shall be
provided with a device to prevent segregation. The chute and conveyor shall be
thoroughly cleaned before and after sach run. Waste matenial and flushing water shalt
be discharged outside the forms.

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

Wall and Abutmerts

Na koad shall be placed upon finished walls, foundations or abutments untidl authorized by the
Engineer. Minimum tima before icading shall be 7 days.

Concrete Placing on Wharf
When placing concrete on whaif decka, the Cortractor shaf;

Ensure that rate of placing is sufficient to complete proposed placing, finishing and
curing operations within the scheduled time; thst experienced finishing machine
operators and concrele finishers are provided fo finish the deck, that curing
equipment and finishing tools and aquipment are at the site of work and n
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 dus to added weight of concrete will be minimat. The Contractor shall
provide suitable means to rsadily pamit measurement of settiement deflection as it
octurs,

Should any event occur which, in opinion of the Engineer, would prevent the
concrete conforming to specified requirements, the Coniractor shall discontinue
placing of concrete until correclive measures are provided satisfactory to the
Engineer. I satisfactory measures are not provided prior to initial set of concrede in
affectad areas, the Contractor shall discontinue ptacing concrete and install a bulkhead
at a locstion determined by the Engineer. Concr#te in place beyond bulkheads shall
be removed. The Contractor shalt limit the size of casting to that which can be
finished before beginning of initial set,

Crayien PO WD Figecl
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COMPACTION

1. Immediately after placing, sach kayer of concrete shall be completed by Intemal concrete
vibrators supplemented by hand-spading, rodding, and tamping. Tapping or other extemnal
vibeation of forms will not be permitied unless specifically approved by the Enginwer.
Vibrators shall not be used to transport concrete inside the forms. Intemal vibrators
submerged in concrate shall maintain a speed of not lass than 7,000 impulses per minute.
The vibrating equipment shall at all times ba adequate in number of units and power to
propery consolidate all concrete,

2. Spare units shall be on hand as necessary to Insure such adequacy. The duration of
vibrating equipment shall be limied to the time necessary fo produce satisfactory
consolidation without causing objechonable segregation. The vibrator shall not be inserted
into the lower courses that have begun to set Vibrator shall be applied verically st
uniformly spaced poinis pot furthar apart than the visible effectiveness of the machine.

EPOXY BONDING COMPOUND

Before depositing new concreté on or against concrete that has set, the surfaces of the set
concrete shall be thoroughly cleaned so as to exposa the coarne aggregale and be free of latance,
coatings, foreign matter and loose partickes. Fonms shall be re-tightened. The cleansd 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 concrate; Type Il for bonding freshly mixed concrete to
hardened concrete; and Type |ll as a binder in 8poxy mortar or concrete, or for use in bonding skid-
resistant matenals to hardened concrele. Provide Class B if placement temperature is between
4 t0 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 remadial wark including
curing shafll be above 10 °C. Fine and locas material shall be removed. Honeycomb, aggregate
pockets, voids over 13mm in diameter, and holes left by the rods or bolts shall be cui out to solid
concrete, reamed, thoroughly wetied, brush-coated with neat cement grout, and filed with mortar.
Modtar shall be a stiff mix of one part Poriand cement to not more than 2 parts fine aggregate
passing the No. 16 mash sieve, with a minimum amount of water. The color of the mortar shall mateh
the adioining concrete color. Mortar shall be thoroughly compacted in place. Holes passing entirety
through walls shall ba completely filled from the inside face by forcing mortar through the oulside
faca. 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. Exposad patchwork shall be finished
o match adpomning surfacas in tedure and color. Patchwork shall be damp-cured for 72 hours.
Dusting of finish surfaces with dry material or adding water {0 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
firish s required.

2. Smooth Finish

Required only where specified; screed concrete and float to required level with no coarse
aggregate visible. After surface moisture has disappsared and latance has been removed,
the surface ahall be finished by float and steel trowel. Smooth finish shall consist of
thoroughly wetting and then brush cogting the surfaces with cement 10 not more than 2 parts

Ty Fori Irpresemangnt Progect
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fine aggregate passing the no. 30 mesh sieve and mixed with water %0 the consistency of thick
paint

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 remaved, surface shall be fioat-finished to an even, smoath finish. The ficated
surfaces shall be broomed with a fiber biistle brush in a direction transverse to the direction

of the main traffic.
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ITEM 04 : ROCKWORKS

SCOPE OF WORK

The work includes the fumishing of all labor, materials and equipment required for the rock works
including ammour rocks, underlayer and rock fill m accordance with the Specifications and as
indicated in the drawings or as directed by the Engineer.

SETTING OUT OF WORKS

1. Topographic/Hydrographic Survey

Prior to commencement of Works, the Contractor together with the Engineer shall conduct
topographic and hydrographic surveys in order to establish the actual fiekd condition or
bathymetry of the project site. The said survey shall be used as the basis of quantiy
meastnement.

2. The Contractor shall set out the Works and shall solely be responsibla for the accuracy of
such undertaking. Visible constructon markers shall be used to clearly define horizontal
Emits prior to placing of any matediat,

MATERIAL REQUIREMENTS

1. All rocks o be used shall bs angular, hard, durable and not likely to disintegrate in seawater.
Rock layers to be nstalled shoukd more or less be "global in shape”, *angular in surface” and
should avoid “river run rocks®, Rocks that are sub-angular may be subject to the approval of
the Engineer. Rounded or weil rounded pieces will not be accepted.

2. All rocks shail have a minimum unit weight of 2 650 kg per cubic metey (specific gravity 2.65)
of solid matenials when measured dry.

3. Rocks with specific gravity higher than the above specified is preferable and will readiy be
accepted. But no adjustment (increase) in the contract price will be mads on this account.

4. Rocks of tha primary cover layer shall be sound, durable and havd. it shall be free from
laminations, weak cleavages, and yndesirable weathering, and shall be of such character
that &t will not disintegrate from the action of the air, seawater, or in handling and placing. All
stone shall be anguiar quamy stone.

5. Alt rocks shall conform to the following test designations:

Apparent specific gravity ASTM C 127
Abrasion ASTM C 535

EXECUTION
CQUARRY SITE AND ROCK QUANTITY

1. it is the Contracior's responsibility to make necessary surveys / investigations on quarmy
sites applicable to the Works, taking into consideration the nature of the reck works required
under the Contract such as required quality, total quantity and daily required gquantity,
transportation method and routs stc,

2. The Contractor shafl submit data on characteristics of proposed quary sites fogether with
the location of sites, test results of their products and sampies for the approvai of the
Engineer.

[y g m— ——
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3 When the Contracior intends to operate a quany for the Works, the Contracior shall take all

the responsibilities in connection with its operation ncluding, but nol imited to, obtainng ail

necessaly permits and approvals, payment of safely measures or kke (if any), provisions

and mainienance of safety measures and temporary access roads, afl of private and pubhic

roads and temporary jetties to be used 1O transport quamed matarials and the comphance

with all regulations eic. required by the authorities having jurisdiction over any part of the
cperation.

Should any sxplosive be used in the quanty operations, the Contractor shall be responsibie
1o meet laws and regulations, wherever applicable, established by the Local Govemment
and Central Govemment Department concemed.

4. Despite the Engineers previous approval of the natural rock and bomow pits, the Engineer
resenves the right to suspend any operation in connection with the rock, if, in its opinion,
such rock is not suitable for the work. In such case, the Contractor shall comply with the
Enginger's mnstructions,

5. The finish bulkhead shak be true to grade and section. The spacesivoids between rocks
shal be filled/sealed with 2 kg. to 15 kg. rocks and shail be approved by the Engineer before
placing geotextile filter thereon to prevent the filling materials {soil and sand) from escaping
o cause scounng and settement of knished surface.

STORAGE OF MATERIALS

Quarried rock materials shall be stored by weight/dlass or in a manner approved by the Engineer
and in a yard kept clean, free from undesirable materizis.

SAMPLING TEST

1. Thirty (30} days prior o commencement of rock works, samples and test results of rock
matevial which conforms to the Specifications called for in the Contract shall be submitted to
the Engineer for svaluation and approval.

2. Rack samples from diferent sources and of different classes shall also be submitted,
together with test results and its cormesponding certificates, for the Engineer's approval.

3. Rocks accepted at the quarries before shipments or at the site before placement shall nol be
used as a waiver. The Engineer has tha right to reject any inferior nock quality.

r'y Samples for each class of appoved materials are to be kept in the field for
comparison/checking of delivered rock materials. A test shall be required for every 1,500
cu.m.

CROSS-SECTIONS OF COMPLETED ROCKWORK

Cross-sections showing the elevations of the completed rock works and the tesrain of the existing
seabed prior to construction shall go together with every progress repost and request for progress or
final payment.

Rock works which was previously paid should be easily identified from sections being requested for
payment.
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accordance with the lines, grades, and dimensions shown in the drawings.

MATERIAL REQUIREMENTS

The geotextile fabric shall mest the following requirements in fuil. If required, a sample of 1.0 8.1
shall be supplied to the Engineer for approval and retention for purposes of comparative testing
against materials randomiy sampled from the site.

1. PHYSICAL PROPERTIES

The geotextile material shall be a nomwoven needie punched type comprising of
needle punched polypropylena fibers or its eguivalent.

The geotextile materal shall be LV stabilized to ensure reterion of minimum 70%
original tensife strength after 90 days exposure to sunlight. The manufacturer shall
submit test results to the Engineer for approval.

The geotextile must be highly resistant to lorg term contact with damp cementatious
substances of acid or alkali solutions in the pH range 2-13. The manufacturer shall
submit test data to ensure resistance of the polymer,

MECHANICAL AND HYDRAULIC PRCPERTIES

Tha geotextiie supplier is required to certify that the materials delivered to site will be proven
to meet or exceed the foilowing properties:

TEST
TECHNICAL PROPERTIES UNIT MINIMLU M STANDARD
A, Physkcsl Characteristics:
Minimum Mass {g'm?) 540 ASTM D5261
{per unit area)
Thickness (F=2 kpa) mm 4.5 ASTM D5199
B. Mechanical Properties:
Tensde Strength (mdécd) kN/m 122 ASTM D45S5
Tensile elongation (mdicd) % 20/40 ASTM D4585
CBR Punctwe Resistance N 3000 ASTM D6241
C. Hydrauli¢c Properties:
Effectiva Opening Sze {mm} 0.08 ASTM D4751
{Oge Wat Sieving)
Water Permeability:
Permiftivity (s") 0.5 ASTM D4491
Capaspyan Foet Impec-rmant Projct
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Note:
Tolerances;
Machanical Properties -1.0% of the Minimum Value
Hydraulic Properties -1.0% of the Minimum Valoe
EXECUTION
1. The geotextile shall be delivered to site with an outer wrapper to protect it from exposure to
the siements.

2. Prior to laying of geotextile filter, stone filler shall be placed between gaps or voids of armour
I core rocks as ikewise mentioned in the requirements of hem “Rock Works™.

3. The nor-wooven geotextile filter shall be nstalled and lay manually at site as per design
drawings. The filter shall be laid lengthwise down siopes and appropriately anchored along
the top edge.

4, The Engineer reserves the right fo sample geotextile delivered to site for individual quality
control testing at the contracior's expense. A material not meeting the manufacturer's
carified values will be rejected from the site.

5. The gectextie shall be proven to resist dynamic puncture damage when subject to impact
stress from stone armour (200400 kg.) dropped from 2 minimum height of 2.0 m. and
ghould be laki on at least 1-foot sand and gravel bedding. Geotextile failing to resist
puncture shall not be accepted.

6. To facilitate site Quality Assurance, each roll of gectextile delivered to site shall be clearty
labeled with brand namae, grade, and production batch number,

7. Geotextile overlaps shall be at least 1.0 m unless otherwise stated on the drawings.
Allematively, geotextie overlaps are to be heal-welded or sewn using appropriate
polypropylene of other synthetic thread and portable hand sewing equipment.

[ F— ey iy v
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ITEM 06 : RECLAMATION AND FILL
SCOPE OF WORK

This item shall consist of tha construction of back-up srea in accordance with the Specifications and in
conformity with the lines, grades, and dimensions shown on the Plans or established by the Engineer,

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

The works includes fumishing of afl Jabor, materials and equipment required to completefinish tha
vpgrading of the area in accordance with the Drawings and the Specifications.

The following major tems of works ane included:

1. Supplynndﬁﬂdsuitabbmatuﬁahtuplamsmqmmupgrad&aiwaﬁunufmasshmnh
the drawings.

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

2. The work may also incude the consiruction of tempovary dike or structure to enclose the
reclamation matenal before the completion of a permanent waterfront contsinment structure.

MATERIAL REQUIREMENTS
1. Filling Materiais
a. General

All sources of filling matenials shall be approved by the Engineer.
Appropriate quantities of sample of all matedals o be uysed in the Works shall
be submitied for acceptance and approval by the Engineer thity (30) days befors the
commencernent of work.
General filling shall consist of approved material from approved sources of suitable
grading oblained from excavation, quames or borrow pits, without excess fines, clay or
silt, free from vegetation and organic matter.

Sample of approved matedals shal be kepistored in the field for ready
refersnce/comparisan of the delivered materials.

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

b. Fill Materials other than Dredged/Excavated Materials
Fill matenals for reclamation purposes other than dredged materials shall be pit sand,

quaity run, graved or mine tailings. The fill matenal shall be of the same quality of betier
as approved by the Engineer.

[y o g Em—————
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C. Type of Filing Materials
¢t  Selected Fil Materials

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

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

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

Maxdmum particles size shall nol exceed 75 mm.
- The fill materiais shall be capable of being compactad in the manner and

|3
B

o the density of not lass than 35%.
. The material shall have a plasticity index of not more than 6 as determined
by AASHTO T 90. .
V. The material shall have a soaked CBR value of not kess than 25% as
determinad by AASHTO T 193.

¢.2  Sand and Gravel Fill

The materials shall be composad of at least 50% sand and 50% grave! in tarms
of volume and shall be free from rock boulders, wood, scrap, vegetables, and
refuse. The matedals shall not have orgenic content and the maximum particle
size shall not exceed 100mm diametar, Source of matarials shall be river or
mountain quarry or manufactured.

¢.3 Excavated Materials
The excavated materials shall be used for backiilling as directed by the Engineer.

EXECUTION

Reclamation and Fill
a. Genearal

The Contractor shall be responsible for all ancillary eathworks that are necessary for the
recaption of the fill matenal and including, all spout handling, temporary dike or shoring
construction where necessary, temporary profection to dikes in the sea and drainage of excess
water,

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

b. Replacement, backfiling and reclamation may be done by any method acceptable o the
Engineer. Prior 10 start of Work, the Contracior shall submit his method and sequence of
performing the works to the Engineer for approval. However, the Engineer's approval of the
method and sequence of construction shall not release the Contractor from the responsibility for
the adequacy of labor and equipment.

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

Camwaryan Fori Inprowasim Fromcl
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d. Reclamation of fill material shall be placed in horizontal layers not exceeding 200mm (8 inches),
koze measurement, and shall be compacted as specified before the next layer is placed.
Effective spreading equipment shall ba used on each [ift to obtain uniform thickness prior to
compacting. As the compaction of each layer progressas, continuous leveling and manipulating
will be required to assure uniform density. Water shall be added or removed, if necessary, in
order to obtain the required density. Removal of water shall be accomplished through seration
by plowing, blading, dicing, or other methods satisfactory to the Engineer,

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

Hauling and leveling equipment shall ba 30 routed and distributed over each layer of the fill in
such a manner as to make use of compaction effort afforded thereby and to minimize nitting and
uneven compacton.

TRIAL SECTICN

Before finish grade construction is stared, the Contractor shalf spread and compact trial sections as
dwected by the Engineer. The purpase of the trial sactions is 10 check the suitabilty of the materials and
the efficeency of the equipment and construction method which is proposad to be used by the Contractor.
Therefore, the Contractor must use the same matenal, equipment and procedures that he proposes to
use for the main work. One tnial section of about 500 m? shall be madea for every type of material and/or

construction equipment/procedure proposed for use.,
After fmal compaction of each trial section, the Contractor shall carry out such field density tests and
other tests required as directed by the Engineer.

If a trial section shows that the proposed materials, equipment or procadures in the Engineer's opinion
are not suitable for sub-base, the material shall be removed at the Contractor's expense, and 8 new trial
section shall be constructed.

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

CROSS-SECTIONS OF COMPLETED RECLAMATION

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

FIELD COMPACTION TEST

Freld Density tests to determine the percent of compaction of the materisl {(selected fill, sggregste base
course, eic} shall be conducted, Compaction of aach layer thereafter shall continue until a field densdy
of 95 percent of the maximum dry density in accordance with AASHTO T/180 Method D has been
achieved. In place density determination shall be made in accordance with AASHTO T181/ ASTM D
1556,

TOLERANCE
Elevation : plus 5 em.
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ITEM 07 : AGGREGATE BASE COURSE

S8COPE OF WORK

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

MATERIAL REQUIREMENTS

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

in some areas where the conventional base course materials are scarce or non-gvaiable, the use
of 40% weathered imestone blended with 60% crushed stones or grave! shall be allowed, provided
that the blended materials meet the requirements of this tem.

The base material shall conform 1o the grading requirements of Table 3.1, whichever is called for n
the Bill of Quantities.

Table 31  Grading Requirements

Siava Designation Mass Percent Passing
Standard Altemate Grading Grading
mm US Standard A B
50 2 100
375 1-1 . 100
25.0 1" 60 -85 -
18.0 34" - 6D -85
12.5 12" 35-65 -
4.75 No_ 4 2050 30-55
0.425 MNo. 40 5-20 8-25
0.075 No. 200 0-12 2-14

The portion of the materiad passing the 0.075mm (No. 200) sieve shall not be greater than 0.66
{twothirds) of the fraction passing the 0.425mm (No. 40) sieve,

The potion of the material passing the 0.425mm (No. 40) sieve shak have a liquid kmit of not
greater than 25 and & plasticity index of not more than 6 as determined by AASHTO T89 and T30,
respectively.

The coarse aggregate retained on a 2.00mm {No. 10) sieve shall have a mass percent of wear not
axceading S0 by the Los Angeles Abrasion Test as determined by AASHTO T 96.

[ e
gt il Commemyramn, dwltuion



39
Toohmosl Spacillcsiors
VA Egmi Bmas Course)

The matenial passing the 19mm (3/4 inch) sieve shall have a minimum soaked CBR-vaiue of 80%
tested according to AASHTO T 193. The CBR-value shall be obtained at the maximum dry density
determined according to AASHTO T 180, Method D.

If filler, in addition to that naturally present, is nacessary for meeting the grading requirements or for
satisfactory bonding, it shall be uniformly blended with the crushed base course matenial on the
road of in a pugmill unless otherwisa specified or approved. Filler shall be obtained from sources
approved by the Engineer, free from hard lumps and shall not contain more than 15 percent of
material retained on the 4.75mm (NO. 4) sieve.

EXECUTION
PLACING

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

The placing of material shall begin at the point designated by the Engineer. Placing shall be from
vehicles aspecialty equipped to distribute tha matenal in a continuous uniform Layer or windrow,

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

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

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

Where the required thickness is 150mm or less, the matenal may be spread and compacted in one
layer. Whera the required thickness is more than 150 mm, the aggregate base shall be spread and
compacied in two or more layers of approximalely squal thickness, and the maximum compacted
thickness of any layer shall not exceed 150 mm. Al subsequent layers shall be spread and
compacted in a simiar manner.

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

Immediatsty following final spreading and smoothening, each kaver shall be compacied to the full
width by means of approved compaction equipment. Roling shall progress gradually from the sides
to the canter, parallel to the centerine of the road and shall contfinue until the whola surface has
been rolled. Any irregularities or depressions that devedop shall be comected by loosening the
matenal at these places and adding or removing matedial until surface is smooth and uniform.
Along curbs, headers, and watlls, and at all places not accessible 1o the rolier, the base material
shall be compacted thoroughly with approved tampers or compactors.

if the layer of base material, or part thereof, does not confonm to the required finish, tha Contractor
shall, at his own expense, make the necessary comections.
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Compaction of each layer shall continue until a field density of at least 100 percent of the maximum
dry density determined in accordance with AASHTO T 180, Method D has been achieved. In-place
density determination shall be made in accordance with AASHTO T 199/ASTM D 1556,

TRIAL SECTION

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

After final compaction of aach trial section, the Contractor shall carry out such field densily tests and
other tests required as directaed by the Engineer,

if a trial saction shows that the proposed materiats, equipment or procedures in the Engineer's
opinion are not suitable for subbase, the matenal shall be removed at the Contractor's expense,
and a new trial section shall be constructad.

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

SURVEYS AND SETTING OUT WORKS

Eefore the commencement of the pavement works, the Contractor together with the Engimeer shail
conduct topographic survey which wil form the basis of quaniity measurement.

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

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

TOLERANCES

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

Permitted variation from design 110 mm
THICKNESS OF LAYER

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

Permitted variation from design +0.2%
CROSSFALL OR CAMBER

Permitted vanation from design +0.1%
LONGITUDINAL GRADE over

25 m in length

Camstiryiy Pt Il ¥ Progund
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ITEM DB : PORTLAND CEMENT CONCRETE PAVEMENT

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

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

Fine Aggregate

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

Coarse Aggregate
Coarse aggregate shall conform to the requirerments of the Section “Reinforced Concreta”
Water

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

Admixture

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

TIE BARS AND SLIP BARS

Tie bars shall be deformed bars conforming to the requirements specified in AASHTO M 31
or M 42, except that rail steet shail not be used for te bars that are to be bent and re-
straightened during construction, sizes as indicated on the Drawings. The deformed bars
shall be Grade 40 and shall be shipped in standard bundies, 1agged and marked in
acoordance with the Code of Standard practice of the Concrete Reirforcement Steel
Institute.

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

Joint Filler

Poured fter for jomt shall conform 1o the requirements of AASHTO M173.
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EXECUTION
Concrete Class

Tha concrete for pavement shall satisfy the following requirements:

Minimum 28-day comprehensive strength : 24 MPa

Minimum Flexural Strength : 3.8 MPa

Maximum Aggregate size : 25 mm

Maxinum water cement ratio : 052

Proportioning, Consistency and Mixing of Concrete

Thepmpaﬁoning.mistemyandmbdngdmmmaumnfummmemqukmmsar
the Section "Reinforced Concrete™

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

Formmwork shall comply with the requirements of the Saction “Reinforced Concrete™. Forms
shall be of sieel, of an approved section and shall be straight and of a depth equal to
thickness of the pavernent at the edge. The base of the forms shall be of sufficient width to
provide nacessary stabdity m all directions. The flange braces must extend outward on the
base not less than 273 the height of the form.

Alt forms ghall be rigidly supported on a bed of thoroughty compacted material during the
entire operation of placing and finishing the concrete. They shall be set with their faces
vertical 50 as to produce a surface complying with the required tolerance.

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

Altemative to placing forms, slip-forming may be used. Slip-form paving equipment shall be
equipped with the traveling side forms of sufficiert dimensions, shape and strength to
suppoet the concrete laterally for a sufficient length of time during placement to produce
pavement of the required cross section. No abrupt changes in longitudinal alignment of the
pavement will be permitted. The horizontal deviation shall not exceed 20mm from the proper
alggnmen established by the Engineer.
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Alt joints, longitudinal, transverse, etc.,, shal be consiructed as shown on the Drawings and
shall be clean and free of all foreign material after completion of shoulder work prior to
acceptance of the work and in accordance with the following provisions:

Longitudinal and Transverse Contact Joints:

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

Placing Concrete

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

In order to prevent the introduction ima the concrete of earth and other foreign materials, the
men whose duties requie them to work in the concrete, shall in general, confine their
movements to the area alrsady covered with fresh concrate, Whenever i becomes
necessary for these men to step out of the concrete, their footwear shall be washed or
otherwise thoroughly cleaned befors retuming to the concrete. Repeated carelessness with
regard to this detad will be deemed sufficient cause for removing and replacing such worker,

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

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

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

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

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

Whenever the placing of the concrete is stopped or suspended for any reason, for a period
of 30 minutes or longer, a sutable bulkhead shall be placed so as o produce a veitical
transverse joint. if an emergency stop occurs within 2.5 meters of the contraction or an
expansion joint the concrete shall be removed back to the joint. When the placing of the
concrete 8 resumed, the bulkhead shall be removed and & new concrete placed and
vibrated avenly and solidly against the face of previoualy deposited concrete. Any concrete
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in excess of the amount needed to complete a given section or that has been deposited
outside the forms shall not be used in the work,

The Contractor shall provide suitable aquipment for protecting the fresh concrete in case of
rain, such gs screens which will cause the rain water fo run off beyond the edges of the
paving, ran proof tarpauling or other methods approved by the Engineer. The equipment
shal be sufficient to shetter from rain all areas aqual to that paved in two hours of work.

Finishing Concrete

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

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

replaced by a machine meefing the Specifications.

The finishing machine shall be operated over sach section of pavement two or more times
and gt such intervais as wilf produce the desired results. Generally, two passes of the
finishing machine are considered the maximum desirable.

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

1. The machine shall have two independently operated screeds; the front screed shall
be aquipped with vibratory units with a frequency of not less than 3,500 pulsations
per minute. There shall ba nol less than one vibratory uni for sach 2.5 meters length
or portion thereof, of vibratory screed surface. The front screed shall not be less than
300mm wide and shall be equipped with a "bull nose™ front edge buit on a madius of
not less than SOmm. This type of vibratory fimshing machine shall be opersted in
such manner that each section of pavement will receive at mast one vibratory pass,
but not more than two passes, unkass atherwise directed, or ;

2. The machina shall be equipped with &n independently operated vibratory “pan” (or
pans) and two {2) independently opevated screeds, the “pan® shall be mounted in a
manner that will permit it to come in contact with the forma and will permit vibration of
the full width of lane simultaneousty.

There shall be not less than one vibratory unit for each 2 m. length or portion thereof,
of vibrating pan surface. The vibratory units in any individual pan shall be
synchronized and have a frequency of not less than 3,500 pulsations per minute. Thea
fromt screed shall be capable of operating in a position that will strike off the concrete
at a sufficient height above the top of the forms 1o allow for proper compaciion with
the vibrating pan. This type of vibratory finishing machine shall be operated in such
manner than each sechon of pavement will receive at least one vibratory pass but
not more than two passes, unless otherwizse directed.

[y e ee——
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After the final pass of the finishing machine and when the concrete has started to

dry, the surface of the pavement shall be finished with an approved kengitudinal fioat,

The float may be operated either manuatlty or by mechanical means. The fioat may

be either of wood or metal shall ba straight and smooth and light in weight so as nat
to displace or sink into the concrete surface.

To be effective, the float shall be at least 300mm wide and 3m long. When manually
op&mied.maﬂnatshaltbenmﬂdﬂ'mnedgemedgawﬂhinipingnmﬁmam
advance one (1) meter or mors.

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

The surface of the pavemnent shall be tested by the Contractor, before the final
beiting, with an approved standard straightedge 3 meter in length. iregularities so
detectead shall be comected immediately. Special atiention shall be given io the
concrete adjacent to transverse joints to insure that the adges thereof are not above
the grade specified or the adjacent concrete below grade. All depressions o
projections shalt be corrected before any initial set has developed in the concrete.

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

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

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

Striking Forms

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

Curning Concrete

Unless otherwise ordered by the Engineer, curing of concrete shall be done by any method
specihed in the Section "Reinforced Concreta®.

o oot it
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Cleaning and Sealing Joints

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

Aﬁerremwddsidaforms,meendsﬁtranmaxpanshnjoimmﬂumﬂufme
pavement shall be carefully cleaned of any concrete within the expansion spaces for the
entire depth of slab, care being taken not o injure the ends of the joints. Expansion and
contraction joints shall then be poured with a hot joint sealer to the depth as indicated on the
Damgs-mmshalbepmredmingnppfmadhandpuuﬁngpots.wﬁhﬁquidatu
temperature not less than that recommended by the approved manufacturer,

Cpening to Traffic

The pavernent shall be closed to traffic, including the vehicles of the Contracior, for a period
of 10 days afier the concrete is placed or longer if in the opinion of the Engineer, the weather
conditions make & necessary to extend this time. The Contractor shall fumish, place and
maintain satisfactory barricades and lights as direcled, to exclude all traffic from the
pavement.

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

Pavement Smoothness, Thickness and Tolerance

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

hereunder:

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

2. Permitted variation from design += 5mm
ievel of surface

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

The completed pavement shall be accepted on & kot basia. A iot shall be considered as
2,500 sq.m of pavement. The last unit in each slab constitutes a lat in itself when its length is
at least ¥ of tha normal lot lkength. If the length of the last unit is shorter than % of the normal
kit length, it shall be included in the previcus lot.

Other areas such as intersections, entrances, crossovers, ramp, ete., will be grouped
logether to form a lot. Small imegular areas may be included with other unit areas io form a
ot
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IMEM 09 H INTERLINK/ CYCLONE WIRE MESH FENCE

SCOPE

This work covers all the following requirements regarding the construction of CHB wall, cycions wire
mesh or chain link fences and manufaciuring and instailation of eteel angle frames as all other
accassones in accordance with the lines, grades and dimensions shown in the drawings.

PHYSICAL PROPERTIES

1. All steed, angle frames and accessores shal be inside and out in accordance with
international standards for galvanizing 85 EN1460.

2. The stiffeners of the sieel fences shall be atiached 1o the steel panels using the Welding
Process.

3. The allowable tolerances on dimensions on the angular bars ahall not exceed the following:

a Thickness - 0.2mm
it.e. for 3mm required load bar thickness, the allowable thickness is
from 2.8mm o above 3.0 mm only)

b. Height - 0.5mm
{i.e. for 25mm required load bar height, the aliowabile height is from
24.5 to above 25mm only)

4. Welding shall be in accordance with the AWS Code and as herein specified or any other
welding standard, approved by the Enginesr.

MECHANICAL PROPERTIES

The steet fence, barbed wire, steel gratings and angle framing supplier shall be required to submit
test certificates for steal materials for the fence panel used in s manufacture; and for hot dip
gahanizing which shall meet or excoed the followmg properties:

ASTM A36 Carbon Steel (Yield Strength = 250 Mpa; Tensile Strength = 400 Mpa)
DELIVERY, STORAGE, INSTALLATION AND MEASUREMENT

1. Upon delivery at site, the hot dip galvanized steel fence panels, steel gratings and angle
frames shafl not be subjacted to the following activities:

Re-fabrication

Cutting

Grindi

Welding

Sawing

Any hot works or similar activities

teapoo

2. Stainless steel nuts and bolts may be tack welded using stainless steel welding rods.

3. The steel fence panels steel gratings and angle frames shall not be exposed to sea water
and other corrosive chemicals or substances prior ta instaliation.

Installation of the steed fence panels, steel gratings and angle frames shall be in accordance with
the Engineer.
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MATERIALS

1. Concrete Post
Concrete post shall be made of Class A concrete in accordance with Item 9, Reinforced
Concrete. The post shall be casi to the length shown on the detailed Pians, and shali have a
smoath surface finish.

2. Steel Reinforcement

Steel reinforcement for concrete post shall be deformed steel bars conforming to the
provisions of tem 409, Reinforced Concrete.

a Concrete Hollow Blocks (CHE)
Concrete holiow blocks shafl be standard machine vibrated, and shall have fine and even
texture and well defined edges. Units shall ba non-load bearing unless otherwisa indicated in
the drawings. Samples shall be submitted to the Engineer for approval,

4, Angular Bar

The steel angular bar shall be ASTM A36 Carbon Steef with yield strength of 250MPa and
Tensile Strength of 400MPa.

5. Cyclone Wire Mesh

Cytlone Wire Mesh shall conform to the requirements of ASTM A 121, Class 1.
5. Gl Pipe

(.. Pipe (Schedule 40) shak conform to the requirements of ASTM F 1083,
SHOP DRAWING

Prior to fabrication, the Contractor shall submit for the Engineer's approval shop drawings details of
the proposed fencing.

CONSTRUCTION

The Contractor shal perform such cleanng and grubbing as may be necaasary 10 construct the
fence to required grade and alignment. Fence shall generally follow the contour of the ground.
Geading shak be performed where necessary 1o pravide a neat appearance.

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

Canwwyan P Wnproweement Fropcl
Fort ol Cavwaywn, Masoas



49
Technica Spuiicmiions
(Micaoring vl Favadering Sysism )

FTEM 10 MOQRING AND FERDERING SYSTEM
SCOPE OF WORK

1. Themthdudesﬂmisﬁngdaﬂhb«,mmeﬁalsmaqmmtumﬁeteﬂm
instaltation of mooring bollards and fenders in piersiwharves.

2, The work shall inciude the supply, transport, handiing, storage and instafiation of fenders
systems in the newly constructed piers.

3. The Contractor shafl fumish and install the necessary fittings & shown on the drawings
and/or specified.

Supplementary parts necessary to complete and install each tem of works shall be included
whether or nat shown or specified. The Contractor shall furnish to relevant trades all enchors,
fastenings, inserts, fittings, fixtures or the like to be installed on or required for securing the works.

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

MATERIAL REQUIREMENTS
MOORING BYSTEM

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

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

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

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

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

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

Base Steel:

Chemical composition and mechanical properties of base metal to be used for fabrication of
maoring boltard and its accessosies shall comply with ASTM A36 and other required standard stated
therein,
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FENDER SYSTEM

The rubber fenders should comply with tha performance requirements specified in the table
provided on the plan/drawings of RDF.

PHYSICAL PROPERTIES OF MATERIALS

The rubber for the fenders shall be of high quality natural rubber, synthetic rubber or mixed rubber
blended with carbon black used in the rubber indusiry and shall have sufficient resilience and anti-
ageing, weathering, abrasion, wear and oil resistant properies. The rubber dock fenders shall be
free from bubbles, cracks and other hamful defects.

The physical properties of the nubber compound used for the fenders shall comply with the
following requirements:
Physical Properties and Test Method

Test tem Properties Test Method
Tensile Strength 160kpf<q_m minimum . ASTM D412
Test piece:
o . - Dumbell No. 3 ASTM
= E ation
E lon 350% minimum D1456
o Hardness F&Hs maximum )
5 Spring Type ASTM
] hardness test
B2240
- {Type A)
P
] Tensile Strength ASTM D412
'§ 0 Mot less than 80% of ]
S| $| Elongation original value Aging by air ot
= heating; 7041°¢ | D3
.- Hardness Not more than original x 96 hours. ASTM
value +8* D2240
Compression Test 30% maximum Heat treatment:
F0+1*Cx 22 ASTM D395
hours.

Note: Equivalent Standards are acceptable.

FITTINGS AND ANCHORAGE

Anchor bolts and connecting hardware shall be fabricated using type of steal spacified (ASTM A36)
and to the required shapes and sizes shown on the approved plan/drawings.

TESTING, SAMPLING, INSPECTION, ACCEPTANCE, MARKING AND PACKAGING

Testing
Sample rubber dock fenders that shall be incorporated in the project shal be subjected o

{esis. it shall pass the required energy absomtion and reaction force at a certain deflection
as indicated in the plan.

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

voryan Dont kg Tt Progc
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Ali units shall be tested for performance. The fender shall ba compressed repeatedly three
(3) times o the maximum deflection at the speed from 2 to 8 am. per minute. The load and
deflection values shall be recorded with the precision of 0.1 and D.5mm respectively. The
results shall be plaited in the form of load-defleclion-energy abaoption curves, The average
data obtained in the second and third test loading shall be considered as performance
values.

Inspection

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

All anchor bolts and fittings shall be inspected, The material used for the fabrication of bolts
and fittings shall be coverad by the manufacturers certified mill certificate and shafl be

verified by the Authority.
Acceptance Tolerance
The acceptance tolerance shall be based on the following:

1. Fender Dimension
Length : 2% to +4%
Width : 2% 1o +4%
Height : 2% 1o +4%
Thickness : -2% to +8%

2, Anchor Bolt Holes in Fender
Diameter of the Hole: : +2.0mm
Pitch of the Hole: : +4_0mm
3. Acceptance tolerance for all fenders supplied shall be as follows:
E = Energy absorption, € & Specified E but not more than 10%

R = Reaction force, R = Specified R but not more than 10%




Marking

(ulrcwing aevwd Fanclenng: €]

All fender units shall be clearly numbered and marked. Each fender shall have the following
markings.

1.

2
3
4
5

Packaging

Fender type and manufacturer's name or trade mark
Production serial number

Date of manufaciure or its abbreviation

Main dimensions

Project identification as follows:

Name of PortProject :

Year supplied

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

EXECUTION

MOORING / FENDERING SYSTEM

Al units shafl be installed at the locations shown on the drawings and as directed by the Engineer,

[ e ere—— =
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ITEM 11 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/piatforms.

The Contractor may however, adogt, in addition to this minimum requirements additional provisions
as may be necessary to insure the successful prosecution of the work related 1o 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
inciude 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 avent of encountermg obstructions or reaching driving refusal to
minimize disruption/detay especially when using pitch and drive methods.

MATERIAL REQUIREMENTS

TYPE OF FOUNDATION PILES

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

PRE-STRESSED CONCRETE PILES

Pre-sireased concrete pilea 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 atemative system of pre-stressing to that shown in the Drawings is proposed by the
Contractor, full details, procedures and sxplanations shall be submidied in writing to the
Enginear 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, reinforeing 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 tha Engineer before commenceament
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.

e [
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6. 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 sach pile shall
hemnphtadmmmnﬁnmnpemﬁmmﬂmmnupﬁmshaﬂhepermw.

The pile butt must be formed trulty square to the axis of the pile. Provision for slandard
splicing shali be provided unless otherwise ordered by the Engineer.

7. Anchorages shall be made from steet of a suitable guality to withstand permanently the
forces imposed upon them, and shall in general be in accordance with the nomnal practice of

the propristors of the pre-stressing system in use.

8 Application of stress, grouting of pre-stressing cables, protection of pre-sireasing cable
anchorages and other necessary steps to complete the pre-stressing process shail conform
fo the standard practice of the pre-siressing system in use or as direcied by the Engineer.

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

10.  Precast pre-stressed units shall be lifted only by jifting holesfhook as indicated in the
Drawings, or when not provided can be lifted by slings placed securely at comesponding
points. Lnits shall be kept in the upright position at alf imes and shock shall be avoided. Any
un#t considered by the Engineer to have become sub-standard in any way shall be rejected
and repiaced by an acoeptabie unit.

T1.  Each pre-siressed member is to be uniquely and permanently marked to show its type, date
of casting, length of pile and any control markings as ordened by the Engineer

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

13.  Notless than five (5} cytindrical specimens shall be made for each casting bateh of which at
leaﬁtwn{!]shaﬂber&newedfurzs-daytesl.m[ﬂfm?-day.maﬁifm14-day,nndnna
{1) test prior to lifting of pre-stressed concrete piles from the casting bed. Lifting of pies shalf
only bs done if the result of the compressive strength has reached at least 60% of the
specified compressive strength.

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

EXECUTION

HANDLING OF PILES

ANl piles shall be carefully fiited at the location of the Efting 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 dieset pile hammer shall be used for driving the pre-stressed concrete pes.
The requined weight of ram for the diese? pile hammer is 2.5 tons.

Files driven shall be held firmly in position in axial aignment with the hammer by means of Jeads of
adequate length. Approved cushions shall be provided o the pile butts.

i ot gt B
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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 tharoughly cleaned, free of dirt, paint, grease, oil, curing compound
and other contaminants, The concrete surface musi be dry. Clean the dowels with steel brush to
removed rust and other impurities. Blow compressed air to the dowel holes.

Pile Splicing Epoxy

Piling sphcing epaxy is @ two components, low viscosity, rapid cure, chemical resistant epoxy with high
physical strength.

Prepasation 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) shalt be at least 1.2
times the design compressive strength of pile or 6,000psi.

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

Mechanicat Properties Specification (Test Methods)
Ultimate Tensite Strength ASTM D 838
Ulimate Flexural Strength ASTM D 7950
Hardness ASTM D 2240
Compressive Strength at 1 hour cure ASTM D 695
Compressive Strength with Silica Sand ASTM D 695

PILE CHIPPING

Each pile shall be chipped-off to required elevation as indicated in the drawing. The contractor shall
ensure that no damagedicracked on the main pile will occurmed after sach chipping. Reinforcement
from driven piles {dowels and strand) shall not be cut and will be incoporated to the construction of
deck. Sphcing of dowets are allowed in case of pile cutting due to earty refusal.

BEARING POWER OF PILES

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

For Diasel Pila Hammer : R =




Tmﬁm-?:-
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INTERRUPTED DRIVING
When driving is stopped before final penetration is reached and/or refusal is attained, the record of
pie penetration shafl be taken only after a minimum of 30 cm. (12 in.) total penetration has been
obtained on resumption of driving.
Al IGNMENT TOLERANCE
Piles driven shall be within the aliowable tolerance in alignment of 10 cm. {4 in.) in any dicection._
DAMAGED AND MISDRIVEN PILES

1. Piles shall not be more than 10 cm. (4 in.) out of place at cut-off lavel. All vertical piles shall
nct be more than 2% out of plumb.

2. Any pile damaged by snproper driving or driven out of its proper location, or driven out of
elevation fived on the plans, shall be comected comespondingly at the Contracior's expense
by any of the following methods:

a. Withdrawal of the pile and replacement by a new pile.
b. Priving 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 othes

suitable locsation,

RECORDS

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

typewritten/com putenized copies. The records shall show the number of blows per 0.50 m. of mitial

penedration 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 caiculated safe oad according to the Hiley's Formuda
as stated in bearing power of piles.

[Fe===e—y Sy ==———— )
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TEM 12 : CONSTRUCTION JOINTS
SCOPE OF WORK

This itern shall consist of the manufacturing and installation of construction joints / expansion joints
in accordance with the details, and at the locations, lines, grades and dimensions shown in the
drawings.

MATERIAL REQUIREMENTS

1. All construction joints / expansion joints shall be hot-dipped galvanized inside and out in
accordance with intemational standards for galvanizing 8BS EN1460.

2. Painted finish shall be rejected.

3. Al sleel gratings and angle bam for construction joints / expansion joints shall be hot-dipped
galvanized aexcept for the nuts, washers and bolts which shall be stainless steel.

4. Woeiding shall be in accordance with the AWS Code and as herein specihed or any other
welding standand, approved by the Engineer.

The Contractor shall be required to submit test certificates for steel materials for the construction /
expansion joints joints used in its manufacture; and for hot-dip galvanizing which shall meet or
exceed the specifications under *Zinc Coating”.

EXECUTION
DELIVERY, STORAGE AND INSTALLATION

1. Upon delivery at site, the hot-dipped galvanized construction joints / expansion joints shafl
not be subiected to the following activities:

Refabrication

Cutting

Gnnding

Welding

Sawing

Any hot works or similar activities

e NN g

2. Stainless steel muts and bolts may be tack welded using stainless steel welding rods.

3. The construction joints / expansion joints shall not be exposed (0 sea water and other
corrostve chemicals or
substances prior to installation.
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TEM 13 : ZNG [HOT-DIP GALVANIZED) COATINGS ON IRON AND STEEL

SCOPE OF WORK

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

This specification covers both fabricated and un-fabricated products, for exampla, assembled steel
producis, structural steel fabrications, large tubes already bent or welded before galvanizing, and
wire work fabricated from uncoated steel wire. It aiso covers steel forgings and ion castings
incorporated into plecas fabricated before galvanizing or which are toc large to be centrifuged (or
otherwise handled to remove excess galvanizing bath metal).

MATERIAL REQUIREMENTS
STEEL OR IRON

The specification, grade or designation, and type and degree of surface contaminaon of the iron oc
steel in articies 0 be galvanized shall be supphed by the purchaser to the hot-dip galvanizer prior 0
galvanizing.

The presence in steels and weld metal, in cerain percentages, of some elements such as silicon,

carbon and phosphorus tends to accelerate the growth of the zinc-von alloy layer so that the coating
may have a matte finish with a litthe or no outer zinc layer.

EXECUTION
FABRICATION

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

CASTINGS
The composition of heat treatment of iron and steel castings shall conform to specifications
designated by the purchaser. Some types ¢f castings have been known to show polential problems

being embritttied during normal themmal cycle of hot-dip gatvanizing. The requirements for malleable
iren castings to be galvanized are stipulated in ASTM specification A 47,

ZINC

The zine: used in the galvanizing bath shall conform to ASTM Specification B 8, if a zinc alloy is used as
the prmary feed to the galvanizing bath, then the base matesial used o make that alloy shall conform

o ASTM Specification B 6.
BATH COMPOSITION

Tha motten metal in the working volume of the galvanizing bath shall contain not less than an average
value of 98.0% zin¢ by weight.

ot T
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COATING PROPERTIES
Tabile 1 — Minimum Average Coating Thickness Grade by Material Category
Ak Spacimens Tested
Steel Thickness Range (Measured), mm (in.)
Matensl Category <116 | 1161b<18 | 1Bl <16 | >3/166<14 | =i/a
(<18) | (16t0<32) | (321048) | (>48t0<64)| (264)

Structural Shapes & Plate 45 &5 75 85 100
Strip and Bar a5 65 75 85 100
Pipe and Tubing 45 45 75 75 75
Wire 35 50 &0 85 80
COATING THICKNESS

The average thickness of coating for all specimens tested shall conform to the requirements of Table 1
for the categories and thickness of the material being galvanized. Minimum average thickness of
coating for any individual specimen is one coating grade less than that required in Table 1. Whers
products consisting of various material thicknesses or categonies are galvanized, the coating thickness
grades of each thickness range and matesial calegory of matensal shall be shown in Table 1. The
specifiication of coating thickness heavier than thosa reguired by Table 1 shall be subject to mutual
agreement betwaen the galvanizer and Engineer.

For articles whose suiface area is greater than 100,000 mm? (160 in.2) (multi-specimen articles), each
requirements of Table 1. Each specimen coating thickness grade comprising that overall average for
each test articls shall average not less than one coating grade below that required in Table 1.

For articles whose surface area is equal to or less than 100,000 mm? (160 in.2) (single-specimen
asticies), the average of all test articles in the sample must meet the appropriate minmum average
coating thickneas grade requirements of Tabie 1. For each test arlicie, #s spacimen coabing thickness
shall not be less than one coaling grade below that required in Tabile 1.

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

The coating thickness grades in Table 1 represent the minimum value obtainable with a high level of
corfidence for the ranges typically found in mach material category. While most coating thicknesses will
be in excess of those values, some matenals in each category may be less reactive (for example,
because of chemistry or surface condition) than other materials of the steel category spectrum.
Therefore, some articles may have a coating grade at or closa 10 the minimum requirements shown in
Tabie 1. In such cases, the precision and accuracy of the coating thickness measunng technique
shoukd be taken into consideration when rejecting such afticles for coating thickness below that is
required by this spacification.

Camrayan POt TRCEvamart Frapal
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de=ign factors such as holes, joints, or special drainage problems. Since surfacs smoocthness is a
mw.mmmmmmmmmmemwmnfmmnu
mhnmﬂmhnhhdhhM(mW}ﬂmmﬁﬁm.mmhm
shall nat be grounds for rejection.

Surfaces that remain uncosated after galvanizing may be renovated in acoordance with the methods in
ASTM Practice A 780 provided that the following conditions are met:

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

2. ﬂehtalaeambjadhmmvaﬁmmeanhaﬁdeshalbemnmm%dﬂadme
mmﬁamamhbematadmﬂum.wzz.w{%h?}pﬁmﬁm
weght, whichever is less. inaccessible suface areas are those which cannot be reached for
appropriate surface preparation and application of repair materiais as described in ASTM
Practice A 780.

3. The thickness of renovation shall be that is requirad by the thickness grade for the sppropriate
matenal category and thickness range in Table 1 in accordance with the coating thickness
requirements, except that for renovation using zine paints, the thickness of renovation shall be
S higher than that required by table 1, but not greater than 0 0254mm (4.0 mils).

4, When areas requiring renovation exceed the crilenia previously provide, or ame inaccessibie for
repan, the coating shall be rejected.

THREADED COMPONENTS IN ASSEMBLIES

The zinc coating on extemal threads shall not be subjected to a cutting, rolling or finishing ool
operation, unless specifically authorized by the purchaser. Intemal threads may be tapped or retapped
after galvanizing. Coatings shall conform 1o the requirements of ASTM Specification A 15%/A 153 M.

APPEARANCE

mmmmmm.mammmmmmm
bisters, flux deposits and gross dross inclusions. Lumps, projections, giobules or heavy deposits of
z'ncwrﬁchwilhteﬂemwﬂhﬂmiﬂendedmdﬂmm&teﬁdﬂlndbep&mﬁﬂad.%mm:t
12.5mm {1/2 in.} diameter or more shall be clean and reasonably free from excess zinc. Marks in the
Zine coating caused by {ongs or other dems used in handling the article during the galvanizing
operation shafl not be cause for rejection uniess such marks have exposed the base metsl, and the
bare metal areas exceed the criteria provided in number 1 and 2 of Subsection "Finish".

MmamhammHMﬁmdMMMﬂahmmmwhquMh
MMmashbammapﬁbhhmdm,lﬂbemﬁdemdm'gm'.

ADHERENCE

mﬁmmmmmmmmmmmwmmmMﬁmmm
mmeMam,mmmngmﬂanm.mnmmmmmmmm
gatvanizing, in general the zinc coating on the articles covered by this specification is too heavy to
permit severa bonding without damaging the coating.
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SAMPLING

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

1. For testing al & galvanizer's faciity, a ot is one or more articles of the same type and size
comprising a single order of a single delivery ad, whichever is smaler, or any number of
arhicies identifiad as 8 iot by the gaivanizer, when these have been galvanzed within & single
production shift and in the same bath.

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

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

Number of Pieces o Lot Number of Specmens
Jorless All
4 t0 500 3
5014 1,200 5
1,201 to 3 200 8
3.201 0 10,000 13
10,001 and over 20

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

TEST REQUIREMENTS
Magnetic Thickness Measurements:

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

For articies whose surface ama is greater than 100,000 me? {160 i), in the average of the
three specimen coating thickness grades comprising each test article is the average coating
thickness for that test article. A specimen must be evalusted for sach steef category and
matenal thickness within the requirements for each specimen of the test article

For articles whosa surface area is equal to or less than 100,000 mm? {160 in?), the average
of all specimen coating thickness grades ia the average coating thickness for the sample.

Pt of Caayen, Machain




63
Teotwical Soecfiout
(2 Hot-Dip Gahvsoizast)

Munﬂmnﬁmmuﬂmﬂbamhhwam.andmbe
appropriate for smaller articles when such is practical using ASTM Practice E 376,

Stripping Method

The average weight of coating may be determined by stripping a test article, a specimen
mnmdﬁmamarﬁde.mgmupdtaﬂaﬁdeshmumuofveqmﬂHmmmﬂ
nails, efc., in accordance with Test method ASTM A S0/A 20m. The weight of coating per
unit ares thus determined is converted to equivalent coating thickness values in accordance
with Table 2, Coating Thickness Grade (rounding up or down as appropriate). The thickness
of coating thus obtained is the test article coating thickness, or in the case of a specimen
removed from a test articie, is the specimen average coating thickness,

Table 2 — Coating Thickness Grada *

Costing Grade mils oz/f? Hm gim?
35 14 0.8 K13 245

40 14 10 45 320

50 20 12 | 50 355
55 22 13 55 390
60 24 14 60 425

65 26 15 65 460

75 3.0 17 75 530

8a 31 16 80 565

85 3.3 20 85 600

100 39 23 100 705

A Conversions in Table 2 are based on the metric thickness value equivalents from the next earfier
Version, using comersion factors consistent with Table X 2.1 in Specification A 853/A 653M,
rounded to the nearest 5 pm {0.0002 in.). The conversion faciors usad are: mils = pm x 0.03937;
02MZ = um x 0.002316; g/m? = pm x 7.067.

Weighing Before or After Gatvanizing

The average of coating may be determined by weighing articlas before and after galvanizing,
Subtracting the first weigh from the second and dividing the result by the surface area. The
first weigh shall be determined after pickiing and drying, and the second after cooling to
asmbient temperature. The weight of coating per unit area thus determined is converted 1o
equivalent coating thickness values according to Table 2 {rounding up or sown as
apprapnate). The thickness of coating thua obtained is the test article coating thickness.
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Microscopy

The thickness of coating may be determined by cross-sectional and optical measurement in
accordance with ASTM Test Method B 487. The thickness thus determined is a point value,
No less than five such measurements shasil be made at locations on the test anicle which are
23 widely dispersed as practical, so as to be representstiva of the whole surfacs of the test
mﬁde.Theavemgaufmbsshanﬁvesmhmaasurememismespedmenmaﬁng
thickness.

Adhesion

Determine adhesion of the zinc coating fo the surface of tha base metal by cutting or prying
with the point of a stout knife, applied with considerable pressure in @ manner tending to
remove a portion of the coating. The adhesion shall be considered inadequate i the coating
flakes off in the form of & layer of the coating 30 a8 to axpose the base metal in advance of
the knifepoint. Do not use testing carried out at adges or corners (points of lowest costing
adhesion) to determine adhesion of the coating. Likewise, do not use removal of small
particles of the coating by paring or whittling to determine Faiture.

Embrittlernent
Test for embritiemnent may be made in accordance with ASTM Prachice A 143

The galvanized article should withstand a degrae of bending substantially the same as the
ungalvanzed article. Flaking or spalling of the gatvanized coating is not be constructed as
anembrittiement failure,

Inspection, Rejection and Retest

The material shall be inspected at the galvanizers plant prior to shipment. However, by
agreement the purchassr may make the tests which govemn the acceptance or rejection of
the materials in his own laboratory or elsewhere.

When inspection of materials to determine conformily with the visual requirements of
Subsection “Finish” warrants rejection of a kot, ibe galvanizer may sori the ot and submit i
once again for acceptance after he has removed any nonconforming aricles and replace
themn with conforming articles.

Materiats have been rejected for masons other than embrittlement may be siripped and
regalvanized, and again submitted for inspection and test at which time they shall conform to
the requirements of this inspection.

Transport and Storage

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

Either zinc phosphate or chromate passivation treatrment after galvanizing may be ussd to
minirmize the wet storage staining which may occur on articles unable to be stored in dry,
well-ventilated conditions.

Provided the coating thickness complies with the requirements of Subsection “Coating
Thickness”, no further remedial action is required 1o the stained ameas.

[y =g =y ey
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ITEM 14 : EXCAVATION AND BACKFILLING
GENERAL

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

SCOPE OF WORK

1. This Saction sets forth general requirements applicable to axcavation and backfilling works
required for the foundation of buildings.

2. Eamsmhmmmhsmmammmwemasmdmsw;
tnless otherwise specified.

GENERAL PROVISIONS

1. Excavaled materials required end approved for backfill shall be stockpiled i areas
approved by the Engineer.

2. Remove gl unsuttable or excess materials from the site.

3 Each phase of excavation and backfiling work shall be approved by the Engineer as
completed prior to removing earthwork equipment from tha site or priar 1o proceading with
subsequent operations which cover or disturb completed phases of works.

EXCAVATION
1. General

The excavation shall conform to the dimensions and elevations indicated for each
building and struciure, except as specified hersinafler, and shall extend a sufficient
distance from walls and footings to allow for placing and removal of forms, instafiation of
services and for inspection, except where the concrete for walls and footings is authorized
to be deposited directly against excavated surfaces. Excavations below indicated depths
will not be permitted except fo remove unsatisfactory material. Unsatisfactory materials
encountered below the grades shown shall be removed as directed and replaced with
satisfactory materials; satisfactory materials below the depths indicated without specific
direction of the Engineer shall be replaced at no additional cost to PPA to the indicated
excavations grade with satisfactory materials, except that concrete footings ghal be
increased in thickness to the bottom of the overdepth excavations. Satisfactory/backfil
shall be placed and compacied as specified in paragraph: "Backfilling " Detemination of
elevations and measurements of approved overdepth excavation of unsatisfactory
material below grades indicated shall be done as directed by the Engineer,

2. Drainage

Excavation shall be performed such that the areas of the site including its immediate

+ and other areas affected by the operation wit be continually and effectively
drained. Waters shall not be permitted o accumulate in the excavation. The excavation shall
be drained by pumping or other satisfactory methods to prevent softening of the foundation
bottom, undercutting of foolings, or other acbons detrimental to proper construction
procedure and stability of the structures,




3. Classification of Excavation:

Excavation will be unclassifed regardless of the nature of material sacountersd and
excavated.

4. Blasting will not ba permitted.
5. Excavated Material:

Satisfactory excavated material required for fill o backfil shal be placed In the proper
sechons of the pemmanent work as required. Satisfactory excavated material in axcess of that
required for the work under this section shall be made available for use in other portions
of the parmanent site work required for the permanent work; and unsatisfactory material
shall be Contractor's responsibility. No satisfactary material shall be wasted or used for the
corwenience of the Contractor unless 8o authorzed. Stockpilee and waste matedals ghall
be placed, graded, and shaped for proper drainage giving due consideration to drainage
from adjacent properties.

6. Final grade of surfaces to support concrete:

Care shafl be taken not to disturb the bottom of the excavsation. Excavation to final grade
shall not be made until the concrete is just ready to be placed.

BACKFILLING

1. Satisfactory materials shall be used in bringing fills to the lines and grades indicated and
for replacing unsatisfactory material. Satisfactory material shall be free from roots and
other organic maiter, trash, debris, and siones larger than 75mm in any dimension.

2 Backfilling shall not begin until construction below finish grade has been approved,
underground utilities systems have been mspected, tested and approved; forms removed
and the excavation cleaned of trash and debrs. Backfill shall be brought 1o indicate finieh
grades and shall not be placed in wet, muddy or spongy areas. Backfll shall be of

satisfactory materiala placed and compacted as spacified.

Heavy equipment for spreading and compacting backfill shall not be operated closer to
foundation or retaining walls than a distance equal to the height of backfill above the top of
footing; the area remaining shall be compactad to required thickness with power driven
hand tampers suitable for the material being compacted. Backfill shall be placed carefully
around pipes to avoid damage to coatings or wrappings. Backfll shall not be placed against
foundation walls paor 10 seven (7) days after completion of the walls. As far as
practicable, backfill shafl be brought up svenly on each side of the wall and sloped o drain
away from the: wal,

3. Placing

Satisfactory material shall be placed in horizontal layers not exceeding 20cm in loose depth
&rd then compacted. No material shall be placed on surfaces that are wet, muddy or spongy.

4. Compacicn shall be accomplished by sheep-foot rollers, or ather approved squipment
well suited to the soil being compacied. Matenal shall be moistened or aerated as
necessary fo provide the moisture content that will readily facilitate obtaining the
specified compaction with the equipment used.

Camirtnale's 00 Srprovernect Fropect
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5. Tests shall be performed on backfill as required by the Engineer. Compaction shall ba
up o 85 percant maxdmum dry density per ASTM.

PROTECTION

Settlement or washing that occurs in graded or backfilled areas prior to acceptance of the work
shall ba repaired and graded re-established to the required elevations and sloped at no additional
cost to PPA.

GRAVEL BECDING

Gravel bedding shall be in accordance with spacifications.

Commyan Post Ieprovamaent Progact
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ITEM 15 : CONCRETE WORKS
GENERAL

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

SCOPE OF WORK

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

The work shall consist of fumishing of all lahor, matesials, equipment and other incidentals
necassary for the supply of concrete materiais and the complete construction of the comcrete
siructures for the building shown on the drawings in accovdance with these specifiications ang as
directed by the Engineer.

GENERAL REQUIREMENTS

Concrste works shall conform with the requirements of "Reinforced Concrete® axcept noted
otherwise in this Sechion.

SHOP DRAWINGS

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

2. Fittng to be embedded

MATERIAL REQUIREMENTS

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

2. Deformed bars {0 be used shall conform with the reinforcement requirements in Section of
“Reinforced Concrete™. The size shall be as shown on the drawings.

3. in heu of the temperature bars on concrete ground stab, monofilament polypropyiene synthetic
ﬁbﬂnﬁbasshalbeamadasadmbmmtomammebmamnﬂtempemtumfshﬁnkage
cracks and increase impadct resistance of ground slabs. The dosage rate shal be 0.91 kg. per
cubic meter of concrete.

The supplier is required to submit a *Mill Cetificate” that the materials defivered to site shalf be
proven to meet or exceed the following properties:

A Physical Characteristics: .

Length Mm ] 12

Shapa Microns 18
| Density gem nominal 6.9

ot impervenant e
Par| ol Cosapympn, hinikwie
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FORMWORKS
GENERAL REQUIREMENTS

Mateﬁalsardmnstmcﬁandfmmwamshanhemmdanmwﬁhfmmkm&mh
Reinforced Concrete.

REMOVAL OF FORMWORK

The minimum stripping and striking time for formwork shall be as follows unless ctherwisa approvad
bty the Engineer.

Conditions Minimum Period

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

Verlical sides of beams and walls, kit 48 hours
exceading 1.2m

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

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

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

Tests shall be made in conformity with ASTM C 143, and unless otherwisa specifiad by the
Engineer, slump shal be within the following mits;

[Ty ey e er——r—
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Slum brated C
Structural Element . P for Vi oncrete
Minimum {rm) | Maximum {mm}
Precast concrete BO 180
Wall, column and beam, B84 180
25cm max. thickness
Concrete slab a0 150
Lean concrete 70 150
CONCRETE COVER FOR REINFORCEMENT
Minimum concrete cover for reinforcement shal be as folows:
Net Concrete Cover Minimum Cover
(mm})
Concrete cast against and permanently exposed 1o sarth 73
Concrete exposed to earth or weather
Prnmary reinforcement 50
Stirrups, ties, and spirais 40
Concrete deck slabs:
Top reinforcement S0
Baottom rerforcement a5

| Concrete not exposed to weathes nor in contact with ground:

Primary reinforcement

40

Stirrups, ties, and spirals

25

CONSTRUCTION JOINTS AND WATERSTOPS

Construction joints shall be provided wherae shown on the drawings or when appioved with waitten
permission of the Engineer. Special care shall be used in preparing concrete surfaces at joints
where bonding between two sections of concrete is required. Unless otherwise indicated on the

drawings, such bonding wil be required at all horizontal joints in walls.

Waterstop material shall be an elastomeric plastic compound, the basic resin of which shall be
potyvinyl chioride, and containing any additional resins, plasticizers or other materials needed for the

matenal to comply with the requirements specified.

The waterstop shal be fabricated by an extrusion process such that it will be dense, homogenaous,
free from holes and other imperfections. The cross section of the waterstop shall be uniform and

symmetrical along its entire Jength.

Curwwyar Pt b
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Surfaces shal be prepared as follows:

Thesuﬂanedmmupmoragaimtmmaplammﬂlmnﬁgmusmrmtaor
masonry is later required shall be struick off frue to the elevations indicted on the
drawings after the concrete has been placed. Thereafter as soon as the condition of the
concrete permits it, and hefore the concrete has hardened appreciably, |.e. normally within 2
hours after being deposited, all water, scum, latance and kose aggregate shall be removed
from the surface by means of wire or bristie brooms in such & manner that the course

aggregate is left lightty exposed, and the surface cleaned. No raking wil be permitted.

The Contractor ghall then take all necessary precautions to ensure that all surfaces thus
prepared shall be kept free from storage piles, drippings, staining or foreign matter, which
coukd advm‘salyaﬂﬂdthemncmteorthebandbeme&nﬂumhm.

Watetstopafmmljdnushﬂbumnﬁmmmrdﬂmmmmm,m
i1hnrizantalormrﬁcaldimﬁnn.asindicztednnmedmhgs.FHdspﬁmandjnintsshal
hemadahmdmwimﬂ\ewaterstopsmanMaGurershm.lcﬁms,m:ga
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ITEM 16 : INTERLOCKING/DECORATIVE CONCRETE BLOCK PAVEMENT

SCOPE OF WORK

This specification covers the construction of intefocking concrete block pavement on a prepared
base courses and the laying of leveling course sand bedding all in accordasnce with the

Specifications and Drawings.

MATERIAL REQUIREMENTS

CONCRETE

Concrete for the interocking concrete block shall be §0mm thick.

SAND LEVELLING COURSE (Sand Cushion)

Materials for sand cushion shall consisi of sand with uncoated grains, free from injurious amount of

dust, lumps of clay, soft or flaky particles, shale, alkali, organic matter, loam or other deleterious
subsiances. Beach sand shall not be aliowed for use.

EXECUTION
LAYING OF INTERLOCKING/DECORATIVE CONCRETE BLOCKS

Block work shall be done in uniform manner such that the ines along the length or across the length
formed by the edges of the blocks shall rernain parallel afl throvghout the length and width of the
pavement and the comers of the pavemant forced by the nes of the adge between blocks for all
sides shall be 4mm. The top of blocks forming the surface of the pavemeani shall be kept to the line,
grade, slope and elevation as shown on the drawings.

JOINTING AND COMPACTION

After laying tha edges, the Interlocking concrete biocks shal be intially compacted into the sand
bedding by means of a five (3) Horse Power (HF) vibraiory piaie compactor for at ieast iwo {2)
passes.

Spread jointing sand over the block surface and swept into the joints using a soft brush. A second
compaclion with the vibrating plate compactor shakk be performed for at leasl two {2) passes.

SAND LEVELLING CUSHION

The sand shall be kaid in thickness shown in the drawings spread out uniformly over the selected fill
and in accondance with the lines and grades as directed by the Engineer.

SURVEYS AND SETTING OUT WORKS

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

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

Prior to placement of any material, the Contractor shall establish visible construction markers to
Cleady define honzontal imits of the Work.

Tofamingieh P IOl PhCyal
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ITEM 17 3 CHB SECURITY FENCEMWALL
GENERAL

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

SCOPE OF WORK

This Section includes the fumishing of all labor and materials to complete the work as shown on the
drawings and specified herein. The works shall include but not necsssarly be limited to the
follawing:

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

2. Plastering

3 Installing temporary works kike scaffolding, platforms, steps, etc.

£ Concrete Works (Footing, Columns, Beams, etc.)

GENERAL PROVISIONS .

The followmg publications of the issues below but referred to thereafter by basic designation onty
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 Reinforoement

A 33 Concrete Aggregates

C 129 Specication for Non-Load Bearing Concrete Masonry Units

C 144 Specification for Aggregate for Masonry Mortar

C 270 Mortar for Unit Masonry
MATERIAL REQUIREMENTS
Materials shall conform to the respective specifications and other requirements apecified below
CONCRETE HOLLOW BLOCKS (CHB)
CHB shall be of standard manufacture, machine vibrated with fine and even textura and wef-
defined edges and confosming to the requirements of ASTM C 129. Unless ctherwise 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 nomally achieves by standard molding
methods and shall be free from any cracks, flaws or other defects.
BEDDING MORTAR
Maoriar shall be composed of 1 part of Portland cement, 3 parts of sand and % part of lime. i shali
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 & 270 and as modified herein,
proporticned and tested in an approved laborstory at the expense of the Contractor. When tested

T Camnpypen Pt et Drogct
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for water retention, the mortar shal have a flow after suction, of 75 percent or more whan mixed to
an initial flow of 125 1o 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 shafl comply with the same specification as those for bedding martar and will include
the use of synthetic fibrous reinforcement of type and dosage recommended by the manufacturer,

REINFORCING STEEL BARS AND RODS

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

CONCRETE

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

BARBED WIRE AND STEEL/GI PIPE POST

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

SAMPLES AND TESTING

1 The following shall be submitied for approval and in addition, representative sampies
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 sach type proposed for use
Concrete Hollow Blocks : Shapes, sizes and kinds in sufficient numbars to

show full range of quality and texture.

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

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

EXECUTION
1. GENERAL

No unit having a film of water on its surface shall be laid. Masonry shall be laid plumb, true
to line, with level courses accurately spaced. Bond pattem shall be kept plumb throughout.
Corners and reveals shall be plumb and true. Vertical joints shall be shoved tight. Each
unit shall be adjusted to final position whil® mortar is still soft and plastic. Any unit that
is disturbed afler 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
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all joints where ties occur. Chases and rake-out joints shall be kept free from mortar or
other debris,

Anchorsge fo concrete. Anchorage to abutting columns shall be provided only where
indicated, Detaiis shall be as indicated including anchorage 1o underside of beams and siabs.

Cutting and fitting, including that required to accommaodate the work of others shall be done
by masonry mechanics, Wherever possible, full units of the proper size shall be used in lieu
of ¢ut units. Cut edges shall be clean, true and sharp. Openings shall be carefully cut,
formed or otherwise neatly made for recessed items and for electrical, plumbing, or other
mechanical installations so that wall plates, cover plates, or escutcheons required by the
installation will cornpletely conceal the openings and will have bottoms in alignment with
iower adge of masonry joints. Webs of hollow masonry unite shall be cut to the minimum
required for the installation. Reinforced masonry lintels ahall be provided as indicated above
openings over 300mm wide, for pipes, ducts and cable trays, uniess steel sleeves ane used.

Embedded tams

Spaces around built-in items shall be filled with mortar. Openings around flush-mounted
electrical outiet boxes in wet locations shall be poirted flush with mortar including flush joints
above the boxes. Anchors, ties, accessories, flashing, pipe sleeves and other items required
to bé built-in shall be built-in as the masonry work progresses. Anchors, fies, and joint
reinforcemant shall be fully embedded in mortar.

Unfinished work shall be stepped back for jointing with new wark. Toothing may be
resorted 10 only when specifically approved. Before laying new work, loase mortar shall be
removed and the exposed joint shall be thoroughty cleanad,

Protection

Surfaces of masonry not being worked on shall be properly protected at all imes. At the end
of each workday period and when rain is imminent, the top of axposed masonry shall be
mvemdwﬂhastongmnﬂanmgwﬂerpmofmmmmmdnpmemdma
manner that will prevernt moisture. Adequate provisions shall be made during construction

o prevent damages by wind.
Mortar

Materials shall ba accurately measured in laboratory-astablished proportions and mixed

with as much water a3 may be necessary 1o produce the wettest workable consistency
possible. Mortar shall be placed in finat position within one hour after mixing. Mortar not
used or that has starled 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 arcund flush-mounted aelectrical outiet boxes in wet locations shafl be tooled
slightly concave with the rortar thoroughly compacted and preasad against the edges of the
units. Tooling shall be done when the mortar has been thumbprint hand. The tooled
joint shal be finished to uniformly straight and true lines and surfaces, smooth and free of ool
marks.

Placing Reinforcing Steei

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

Foort P
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resforcement shall be as indicated in the drawings. Reinforcing shall not be bent or
straghtened in @ manner injurious to the steel. Bars with kinks or bends not shown on the
dmmmmum,MdmmmmmmW
priof o placing grout. One piece vertical bars extending from floor to floor or roof above
shall be provided. Vertical bars shall be sphiced only where indicated.

a. Positioning Bars

Vertical bars shall ke positioned sccurately at the centeriine of the wall. A minimum
clearance between the bars and masonry units of 12mm and between paraliel bars
of one diameter of the reinforcement shall be maintained. Vertical reinforcing shall
be heid in place using metal supports, cantering clips, spacers, fies or caging devices
located near the ends of each bar and at intermediate intervals of not more
than 192 diameters of the reinforcement.

b. Splices

Spiices shall be loczied only as indicated. Splices shall be staggered in adjacent bars
at least 500mm. Bars shall be lapped & minimum of 40 diameters of the reinforcemant.

PAINTING AND CLEANING

Mortar daubs or splashing, before setting or hardening, shall be completely rermoved from Masonry
wﬂmﬁmmatwﬂtbeemmedmpamad.ﬂefmemﬁeﬁmﬁmewmk.ﬂdﬁmnpiﬂsm
masoniy to be exposed or painted shall be raked out as necessary, filled with mortar, and tooked
to match existing joints. Masonry surfaces shall not be cleaned, other than removing excess surface
mortar until mortar in joints has hardened. Masonry hardened surfaces shail be left clean, fres of
mortar daubs, dirt, stain and discoloration, including scum from cleaning operations and with tight
moartar joints throughout. Metal tocts and metal brushes shall not be used for cleaning.
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ITEM 18 : MASONRY WORKS

GENERAL

General Requirements contain provisions and requirements essential to these Specifications and
apply to this Section, whether or not referrad 10 herein,

SCOPE OF WORK

This Sectien includes the fumnishing of all labor and materials to complete the wodk as shown on the
drawings and specified herein. The works shall include but not necessarily be limited fo the
following:

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

2 Plastering

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

GENERAL PROVISIONS

The following pubBcations of the issues below bul referred to thereafter by basic designation only
form a part of these specifications to the axtent indicated by the reference thereio:

American Society for Testing and Materials (ASTM) Publications:

A 615 Defonmed and Plain Biet-Steel Bars for Concrele Reinforcement

A 33 Concrete Aggregates

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

144 Specification for Aggregate for Masonry Mortar

€ 270 Mortar for Unit Masanry
MATERIAL REQUIREMENTS
Materials shall conform to the respective specifications and other requirements specified below
CONCRETE HOLLOW BLOCKS (CHB)
CHB shall be of standard manufacture, machina vibrated with fire and even texiure and well-
defined edges and conforming with the requirements of ASTM C 129. Unless otherwise specified on
tha Drawings, It shall have a minmum compresaive simength of 4.14 MPa (600 psi). CHE shall be
nor-load bearing uniform and essentially smooth as normaily achieves by standard mokding
methods and shall be free from any cracks, fiaws or other defects.
BEDDING MORTAR
Maortar shall be composed of 1 part of Portland cement, 3 parts of sand and % parl of ime. it shall

have a compressive strength of [14 MPa (2,000 psi)] at 28 days and shall comply with property
apacifications for type N mortar set forth in ASTM Specification C 279 and as modified herein,

N — Podt _ .
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proporticned and tested in an approved labortory at the expense of the Contractor. When tested
for water retention, the mortar shall have a flow after suction, of 75 percent or more whert mixed to
an intial flow of 125 to 140 percent. When tested for compreasive 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 Concrate.

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 Hoflow Blocks : Shapes, sizes and kinds in sufficient numbers to

shaw full range of quality and texture.

2 Sampling and testing, uniess otherwise specified, shall be performed by an approved
independent commercial testing laboratory at the expense of the Contractor. Certified
copres of laboratory test reports, including all test data, shalt be submitted at least 10 days
before deilivery of the units or mortar matensais reprasented by the tests to the projedt site.

3 Mortar shall be laboratory-preportioned and tested. Certified copies of approved laboratory-
established proportions shall be submitted with the required test reports and test data.
Approved |aboratory-established proportions shall not be changed and materals with
different physical or chemical characteristics shall not be used in morar for the work
unlass additional evidence is fumished thal the mortar meets the specified requiraments.

EXECUTION
1. GENERAL

No unit having a film of water on its surface shall be laid. Masonry shall be laid plumb, true
to line, with level courses accurately spaced. Bond pattemn shall be kept plumb throughout.
Comers and reveals shall be plumb and true. Vertical joints shall be shoved tight. Each
unit shall be adjusted to final position while mortar is still soft and plastic. Any unit that
is disturbed after 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 shail be kept free from mortar or
oiher debris.

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

3. Cutling and fitting, includmg that required to accommodate the work of others shall be done
by masonry mechanics. Wherever possible, full units of the proper size shall be used in beu
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of cut units. Cut edges shall be clean, true and sharp. Openings shall be carefully cut,
formed or otherwise neatly made for recessed items and for elecirical, plumbing, or other
mechanical installations so that wall plates, cover plates, or escutcheons required by the
instaflation will completely conceal the openings and will have bottoms in alignment with
lower edge of masonry joints. Webs of hoow masonry units shall be cut to the minimum
required for the installation. Reinforced masonry lintels shall ba provided as indicated above
openings over 300m:m wide, for pipes, ducks and cable trays, uniess stes| sleeves are used.

Embeddad ltems

Spaces around built-in items shall be filed with mortar. Cpenings around flush-mocnted
elecirical outlet boxes in wet locations shall be pointed flush with mortar inciuding flush joints
above the boxes, Anchors, ties, accessories, flashing, pipe slesves and other items reguired
o be built-in shall be built-in as the masonry work progresses. Anchors, ties, and joint
reinforcernant shall be fully embedded in mortar.

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

Protection

Surfaces of masonvy not being worked on shall be property protected at all imes. At the end
of each workday period and when rain is imminent, the top of exposed masonry shalt be
coverad with a strong non-staining waterproof membrane well secured in place and in a
manner that will prevent moisture. Adequate provisions shall be made dunng construction
to pravent damages by wind.

Mortar

Materials shall be accurately measured in laboratory-established proportions and mixed

with as much water as may be necessary fo produce the wettest workable consistency
possible. Morlar shall be placed in final position within one hour after mixing. Mortar not
usad or that has started to set within this time interval shall be discarded.

fointing

Joints in exposed-to-view except countrol joints, jeints to be pointed or caulked or sealed,
and openings around Aush-mounted elecirical outlet boxes in wet locations shall be tooled
slightly concave with the mostar 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 toof
rmarks,

Placing Reinforcing Steel

Prior to placing grout, all reinforcement shall be cleaned of loose, flaky fust, 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
straightenad in a8 manner injurious to the steel. Bars with kinks or bends not shown on the
drawings shall not be used. Placement of reinforcement shall be inapected and approved
prior to placing grout. One piece vestical bars extending from floor to floor or roof above
shall be provided, Vertical bars shal be spliced only where indicated.

vy Fort mnerermant Propect
Pl ol Covemymn, Miashaia



a1
Tocirrn Spaciceyors: {Buldng Worke)
{linecanry Wi}

a Positioning Bars

Vertical bars shall be positioned accurately at the centerine of the wall. A minimum
clearance between the bars and masonry units of 12mm and between paraBel bars
of one diameter of the reinforcement shall be maintained. Vertical reinforcing shall
ba held in place using metal supports, centering clips, spacars, tias or caging devices
located near the ends of each bar and at intermediste intervals of not more
than 192 diameters of the reinforcement.

b. Splices

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

PAINTING AND CLEANING

Mortar daubs or splashing, before setting or hardenig, shall be completety removed from masonry
unit surfaces that will be exposed or painted. Before compietion of the work, all defects in jomits or
masonry {0 be exposed of painted shall be raked out as necessary, filled with mortar, and tooled
to match exashng omis. Masonry surfaces shall not be cleaned, othar than removing excess surface
mortar until mortar in joints has hardened. Masonry hardened surfaces shall be left clean, free of
mortar daubs, dint, stain end discoloration, mduding scum from cleaning operstions and with tight
mortar joints throughout, Medal tools and metal brushes shall not be used for cleaning.

QT ———
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ITEM 19 : FINISHES
GENERAL

General Requirements contain provisions and requirements essential 1o these Specifications; and
apply to this section, whether or not referred to herein.

SCOPE OF WORK

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

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

WALLS
1. Exterior
a. Aluminum composite panel for the extenor facade which is the upper portion of
the wall with the PPA. Buikling signage, the parapet wal of concrele canopy as
spacihed in the plang
b. Plain cament finished painted with elastomenc paint.
2. Interior
a. Plain cament finished painted with elastomeric paint.
b. 300mm x 600mm vitrified glazed tites for toilets.
FLOORS

1. S00mm x 600mm Vitrified ceramic unglazed tiles 1) for

Security Check-in Area

Offhces/ Ante Room f Hallway
Electricad & Control Room

Toilets { Janttor's Closet

Ecumenical Room

Mothers Nursing Area f Diaper Change
Passenger's Waiting Area

2. S00mm x 800mm Vitrifwed non-slip fioor tiles (F2) for

a@oeranpon

a. Entrances
b. Stairs & Landings

3. Non-skid or rough cernent Rnish for ramps (F3).
4, Waterproof finish for all roof deck.
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CEILING
1. interior
~ 600m x 1200m x 0.70mm aluminum clip-in perforated ceding panel, bone white or
s aquivalent (C1)
- 600mm x 600mm x 0.70mm aluminum clip-in perforated cedling panel, bone white
of its equivalent (C2)
~ Painted finish underside of RC Siab (C3).
SUBMITTAL

1. Shop drawings for all finishing and painting works for the buiding shall be submitted in
advance to aliow twenty eight days for review and approval. Shop drawings shal indicate
matenals and details of finishing works. The Contractor shall be responsible for all ermors of
Mimmhﬂm,mhﬂmmﬁnﬁiWMMMmmmdm

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
matarial 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.

MATERIAL REQUIREMENTS
WALL FINISHES AND COUNTERTOPS

1. Plain Cement Finish

a. Sand shall be clean and hard material. Sand shall be free from deleterious
substances and conforming with the requiraments of ASTM C 33.

b. Cement shall be Portland cement conforming with the requirements of ASTM

Dasignation C 150.

Water shall be clean and potable.

Bonding compound shall conform to ASTM C 631.

Hydrate lime shall conform to ASTM C 206,

Synthetic fibrous reinforcement shall conform to BS 5139 or ASTM C 1118,

~oapn

2. Wall Caramic Tilea
a. Wall tiles shall be glazed ceramic tiles color as per Architect’s approval.
b. Trimmers and moulding shall be lustrous, glazed with size and color
comesponding to wall tiles.
c. Porttand cement, sand, bonding compound, lime and water shall conform with the
nequinemernts.
3 Granite Tiles

a. Black granite slabs for todet counterlops, fascia and splashboard. Dimensions as
shown 00 the drawings.

Cammygn Prst WepRsremal Promc
Pewt of Comvmyan, s



Technical Speciicetons {Bukdng Vorks)
{Finishws)

b. Shal be sound material with uniform and favorable working quagties and with
very imited natural faults.

c. Color, veining and quality shal be approved by Engineer.

Veining shall run vertically on all vertical sufaces and direction of veining shall
continue n same directions over horizontal surfaces except as diecied by the
Enginesr.

. 1. Shall ba a commercial penetrating type free from hanmiful alkal or acid cortert
specially prapanad for marble work

&. 2. Shall have a Ph factor between 7 and 9

a. 3. Shall not discolor

. 4.  Shall producs a siip resistart surface

a. 5. Shall have a fiash point not less than 35 *C

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

2.  Shall have a Ph factor between 7 and 9

3. Shall be free from crystalizing 8sits or water soluble akkaling saits

4. 3hall be biodegradable and phosphate free

4 Aluminum Composite Pane
Aluminum Composite Panel (ACP) is a ightweight durable panel made of kminated alurnnum
and polyvinytidine Fluoride (FVDF) 10 snsure the excellent durability of the surface finished. it
alsd has 3 high degree of levelness to presarve the fine architectural design and can be rofler
bended to sul vanous design shapes. The laminated structure of ACP ensures exceptional

strength of the panel. Total panel thickneas shall be 4mm and aluminum skin thickness is
0.21mm.

5. Phenolic Baard Toilet Partition System

Phenolic Compacl Board atso known as sold phenclic, is a paper fiber-based sclid surface
material that is wanmer (o the touch than typical acrylic or pofyester materials.

Phenatic: anti-baclenal water proof toilet parition 20 mm thick including stainkess hinges, locks,
bottom support, doar knobs and coat hooks.
FLOOR FINISHES

1, Vitrified Ceramic Unglazed Tiles

a. Vitrified ceramic ungtazed floor tiles shall be color varies and as shown on the
drawings of 1o be designated by the Architect.

b. Portand Cement, sand and water shall conform with the reguirements.

c. Vitrified ceramic unglazed floor tilas shall be delivered in the manufactures's
original unbroken packages or containers that are labeled plainly with the
manufacturer’s name and brand. Containers shall be grade scaled. Materials shall

Cawayer POt ImErosemenl Fropsts
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be stored in dry weathertight enclosures, and shafl be handied in a manner that will
prevent the inclusion of foreign materials and damage by water or dampness.

2 Vitrified Non-stip floor finish or floor tiles for all stairs & entrance’s kanding and for the drop-off
point.

3. MNon-skid floor finished shalf be applied to ramps.
4 Waterproof finish for all roof deck.
EXECUTION
WALL FINISHES
1. Plain Cement Finish
a. Preparation of Surfaces

Al surfaces shal be cleaned and projections, dust, loose pariicles 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.

Al surfaces shall be thomughly wetted befone plastering.
b. Trial Mix

A frial mix of at least three (3) different water-cement ratios for a proposed mix
shall be prepared under full scaie conditions and adequate workabilty. The
proportions by weight of cement to the weight of sand shall nct be less than one part
of Portland cement fo two parts of sand.

The proportion of cement-sand and water necessary to produce the cement plaster
of the required consistency shall be subject to the approval of the Engineer. Such
approval may be withdrawn at any tirne 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 materals to ba used in the cement plaster
finish mic

Mo cement plaster finish shall be started without an approved trial mix by the
Engineer.
c Cement Finish Application

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

A finish coat shall be applied after the brown coat has set The brown coat shall be
mastened before application of the finish coat. Finsh coat shall be fioated o plumb,
even planes and surfaces.

Fmal ptaster finishes shall be rubber sponged.

Camrmyer Pt g £ Prope
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d. Tolerancs

The Contractor shall finish plaster work plumb, level, square and true within
tolerance of 3mm in 3 meters, withoul cracks and other imperfections.

e. Patching and Cleaning

Upon complation of the building, and when directad, all loose, cracked,
damaged or defective plastering shall be cut out and re-plastered in a satisfactory
and approved manner.

2. Wall Tiles
a. Mortar Preparation

Al mortar setting beds shall be mixed by voiume in the proportion of 1 part Portland
cement and 3 parts dry sand and not mone than 1/10 part hydrated lime,

Mortar matedials shall ba measured in approved containers, which will insure that the
specihed proportions of materials will be controlled and accurately maintained
during the progress of the work. Measuring matenals with shovels, "shovel count”, will
not ba permitted, Unless specified otherwise, moriar shall be mixed in proporbons by
volume, in an approved mortar box.

The quartity of water shall be controfied accuratety and uniformly. The aggregates
shall be introduced and mixed m such manner that the matenals wil be distnbuted
uniformly throughout the mass. A sufficient amount of walsr shall be added gradually
and the mass further mixed untl a mortar of the elasticity necessary for purpose
inmtended is obtained. Mortar boxes, pans and wal surfaces shall be kept clean and
frea from debris or dried mortar. The mortar shall ba used befora tha initial set of
the cement has occurred. Re-lsmpering of mortar in which cament has started to set
will not be allowed.

b. Applicaton of Wall Tile

Intenior masonry shall be clean, thoroughly dry, sound and sufficiently rough to
provide strong mechamcal hond. Surfaces shall be evenly damped imrmediately
pnor to the application of the scratch coat,

Scratch coat shall be applied to masonry, aa backing for wall tile, not less than 24
hours or more than 48 hours before slarling the ble setting. The scralch coat shak
not ba less than & mm from the face of the masonry. The scratch coat shall be
applied wath sufficient pressure to ensure a proper bond with the base for the
setting bed. While the mortar is still plastic, the scratch coat shall be cut with a trowet
at all internal vertical angles for the depth of the coat with the fulf height of the tile
bed and shall be cross-scratched, in 25 mm centers for the extent of the tile bed.

Immedistely before the application of mortar satting bed, the acratch coat shall be
maistened thoroughly but not saturated, Temporary screeds shall be applied to the
scratch coat with modar to provide a true and plumb surface, the proper distance back
from the finished wall ine, The setiing bed shal be applied, rodded and floated flush
with the screads over an area nat greater than the arsa to be covemd with the tile
while the bed rernaing piastic. The thickness of the setting bed shall not exceed
15mm and the mortar shall not be m-tempemsd. The satting bed shall be cut with a
trowel at all ntemal comers as specified for the scratch coat.

Cirarterian ot Wngs il Broct
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Mounted tiles shall be soaked in clean water a minimum of one hour before they
ars set. Absorptiveé mountad tiles shall ba damped by placing 3haats on a
wetted cloth in a shallow pan before setting. A skin ¢oat of neat Portland cement
mortar, mixed with water to the consistency of a pasty, thick cream, shall be
appbed 0.8mm to 1.6mm thick 10 the monar setting bed, or o the back of each tie as
ksid. The files shalf then be pressed firmfy on the setting bed and tamped until flush
and m the plane of the other tles. The tiles shall be applied before the mortar bed has
taken its indtial set.

intersections and returns shall ba formed accurately. Where cutting of fies is
necessary it shall be dona at the intfamal angles of the walls or wainscots. Cutting
and dritling tiles shaill be done neatly without maming the surfaces. The cit edges of
tiles against trim, built-in fixtures, and similar surfaces shall be ground and
jointed carefully. The tiles shall fit closely with plumbing fixtuies and amund alectric
outlets, pipes and fittings, so that the plates or ascutcheons will propery overap the
tiles. Wainscots shall ba within one half of the heights indicated without cuiting of the
tiles.

Bases, caps, bullnase comers, and all other trimmers moulded or shaped features,
and accessones shall be backed thoroughly with mortar and set firmly into place. All
lines shall be kept straight and true, and all finished aurfaces brought to true and
even planes, straight and plumb, and internal corners squared and external
cormers rounded.

Horzotal joints shall be maintained level and vertical joints plumb and in alignment.
The completed work shall be free of broken, cracked, damaged or gtherwise faulty
ties.

Joints shall be parallel and urdform in wigth, plumb, level and in alignment. End
joints in broken-joint work shall be mada as far as practicable, on the center line of
adijoining tiles Except in spacial smangement and design, as indicated or specified,
square liles shall be set with straight joints, and oblong tiles shall be set with broken
g,

Joirmt widths shall be uniform and spaced o accommodate the tie in the given
spaces with a minimum of cutting. Tiles shall be wetted, # they have become dry,
bafore applying grout. Joints 3mm or less in width 3hall be grouted with a neat
Portiand cement grout of the congistency of thick ¢cream. Other joints shall be
pointed with mortar consisting of one part Portland cement and two parts pointing sand.
The growt for wails and other vertical surfaces shall contasin non-staining white
Portiand cement. Grout and pointing morar shal ba forced indo joinis by using
trowel, brush or finger application.

Before the grout or mortar sets, the |oints of cushion edge tiles shall be struck or
toolad to the depth of cushion, filling all skips or gaps, and the joints of square edge
tiles shall be filled completely flush with their surface. Dark cement shall not show
through grouted white joints. Care shall be taken to avoid scratching glazed
finishes. All mortar or grout shall be removed before it has set or hardened.

Cleaning and Curing

All completed tile work shalf be thoroughly sponged and washed diagonally across
joints, and finally polished with clean, dry cloth. Acd cleaning of unglazed tile, when
necessary, shall not be done wathin ten days after setting tile. Al metal shal be
covered with an approved greass and the tile shall be wetted with clean water,
before tife is cleaned with 10% munalic acid solulion. After acid cleaning, the tie

Ty Fost ipeovement Propcl
Pt ol Covemmgon, karaiasing



88

Tuohricwt Spacificatons {Bullding Worio
{Frunhwp)

shall be flushed with clean water, and the grease coating on metal shall be
removad. Acid cleansrs shall not ba usad on jlazed tile,

d. Protection

Tied walls oulside comers {external angles) shall be protected with board comer
sirips in areas used as passage ways by workmen. Extreme care should be taken not
o disturb walled tiled until mortar has fulty set,

3.  Painting Works
a. Surface Praparation
ABOw new masonry 1o dry for 14 days (for sxterior surfaces) to 28 days (for interior
surfaces) under nommal conditions before painting. Surface to be painted should be
clean and dry, free from oil, greass, dirt, dust, comtaminarts, and all oose grit and
mortar,
Without mesh:
1st Coat: Elastomeric Wall Covering Sealar
2nd and 3rd Coat: Elastomeric Wall Covering Basacoat
4th Coat: Elastomenc Wall Covering Topooat
With mesh:
15t Coat: Elastomenc Wall Covering Sealer
2nd Coat: Elastamernic Wall Covering Basecoat
Reinforcing Membrane: Fiberglass Matting
3rd and 4th Coat: Elastomeric Wall Covering Basacoal
St Coal: Elaxtomernic Walt Covering Topcost
FLOOR FINISHES
1. Vitrified Caramic Ties
a Mortar Preparation
Moriar mix proportion and preparation shall be in accordancs with the requirements.
b. Suiface Preparation

Surfaces 1o receive the liles shall be clean, free of dusl, dirt, oil, grease, and olher
gdeleterious substances. Floor téa operations in spaces receiving wall tile shall not be
started until wall tile instaliation has beaen compisted, Befome tile is apphed with a
dryset mortar bed, the structural foor shall be tested for levelness or uniformity of
siope by flooding # with water. Areas where the water ponds shall be filled and leveled
with mortar and shall ba retested before the setting bed is applied.

Pt oF Cormnpie’s, iialaidapslen
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Placing of Seiting Beds and Fioor Tie

Mortar setting beds shal have a minimum thickness of 20mm for floars. The
structural concrete glab shall be socaked thoroughly with clean fresh water on the
day before the setting bed is to be applied. immediately preceding the application of
the sstiing bed, the structural slab shall again be wefted thaidughly, but no free
water shall ba 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 ba spread uantil its surface is true and even and
thoroughly compacted, either level or sloped uniformly for drainage, as the case
requires. A seiting bed, as large as can be covered with tile before the mortar has
reached its indial set, shall be placed on one operation; but in the event that more
setting mortar has bsen placed than can be covered, the unfinished portion
shall be removad and cut back to a clean bevelaed edge.

All mounted tiles shall be soaked in clean water a minimum of one hour bafore they
are set. Absorptive mounted tile shall be dampened by placing sheets on a weited
cioth in a shaliow pen before setting. No free water shall remain on the ties et the
time of setting. Before the initial set has taken place in the setting bed, a skim coat of
neat Portland cement mortar, 0.7mm to 1.6mm thick, shall be troweled or brushed
over the setting bed and/or the back of the tile, or a thin layer of Portland cament,
G.79mm to Zmm thick, may be hand-dusted uniformly over the setting bed and
worked kghity with & trowed or brush until thomoughly damp.

The tiles shall then be pressed firmly upon the setling bed. and beaten into the
mortar until true and even with the plane of the finished floor kne. Beating and
leveling shall be completed within 6ne hour after placing tiles or sheets. Barders and
defined ines shall be laid befora the field or bady of the ficor. Where floor drains
are provided, tha Roors shall be sloped to drain property to the drains. Intersections
and retums shall be formed accuratety.

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 ties shalt be done neatly without marring the tite surfaces. The cut edgas of tile
against trim, bases, threshokds, pipes, busit-in fixtures, and simiar surfaces shall be
ground and jointed carefully. Tile shall fit eiosaly and neatly at all plumbing fixtures
and arcund elecincal outlets, pipes and fittings so that cover plates or escutcheons
will overap the tiles property. Tiles shall be secured firmly in place and loose tiles or
tiles sounding hollow shall be removed and replaced. All lines shall be kept straight,
paraliel, and true, and all finished surfaces brought to tue and even planes. The inner
adges 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 mstafling the tles.

Joints shall be paralisl and uniform in width, plumb, level and in alignment, End
Jorts in broken-joint work shall be made as far as practicable, on the center lines of
adioining Gles. Except in special amangement and design, as indicated or specified,
square tiles shall ba set with straght joints, and oblong ties shall be sat with broken
o

Joimt widths shall be uniform and spaced to sccommadate 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 rom or less in width shall be grouted with a neat
Portland cement grout of the consistency of thick cream. Other joints shall ba
pointed with mortar consisting of one part Portland cement and two parts pointing sand.

T Tt it
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The grout or mortar for joints on floors shall be white Porfland ¢cement or as

specified by the Enginesr. Grout painting moftar shal be forced Into jointa by

using trowel, brush or finger application. Before the grout or mortar sats, the joints

of cushion edge tike shall be struck or Wooled to the depth of the cushion, filling &l

skips or gaps, and the joints of square edged tiles shall be filled completely flush with
thesr surface. Dark cement shall not be seen through grouted white joints.

All surpius morlar or grout shall be removed before it has set or hardened.

Cleaning and Curing

Floors shall be covered with waterproofed paper with all joints lappesd at least 88
mm and allowed to damp cure for at keast 72 hours before foot traffic is pamitted
thereon.

All completed tite work shall be thoroughly sponged and washed diagonally across
joints, and finally polished with clean, diy cloth. Acid cleaning of unglazed tie, when
necessary; shall not ba done within ten days after selting the tile. All metal shal be
covered with approved greasa and the tile shall be wetted with clean water, befora
tile is clearmd with 10% muriatic acid solution. After acid clsaning, the tia shall be
flushed with clean watar, and the grease coating on metal shall be removed.
Finished tile floors shall ba covered with clean building paper befors foot traffic is
permitted on them. Board walkways shall be placed on flcors that are 0 be
continbously Lsed as passage ways by workmen. Thresholds shal be covered with
boards. Tiles wvertical outside comers {external angles) shall be protected with
board comers sirigs in areas used as passage by workmen.

Fiain Cement Floor Finish with Non-metallic Floor Hardener

Trial Mix

Mo plain cement floor finish work shall be started without the approval of the
Engineer of the trial mix,

Application

The concreta sub-floor shall be cleaned and projection, dust, loose particles and other
materals which would prevent good bond shall be remaoved. The sub-floor surface
shail be moistenad bul not soeked, dry cement shal then be sprinkled aver it and
the mortar shall ba spreaded on the setting bed. The surface shall be tampad 1o
assure a good bond over the entire area and screeded {o provide a smooth and

ievel bed at proper height.

Mortar mix shall be one part Porland cement to three parts sand. Following the
placing of eveling concrets on the fioor and after the concrete B fres from excess
water, a dry mixtura of 2 parts of floor hardener and 1 part Portland cemant shall be
uniformly dusted over the floor. Three kilograms of floor hardener shall be used for
evary square meter of flooring or in accordance with approved manufacturers
specifications. The dry mixfure shall be fidaied Horoughily info the durface which
shall be fnished by steel trowelling and cured by water or curing compound for
seven (7) days.

Protection

Before tum over of the huilding to the Owner, wash pebble surfaces with 1 part
muristic acid to € parts clean water.

Port of Caweryan, Masbals
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b. Apply an overapping strokes of waler shield using brush of by low pressure
spraying. Dres to A tack-fred sufacs in 45 hours and cures to form an effective
water repellant film in approximately 24 howrs.

C Protect finished surface with specified hardeners and sealants.

ALUMINUM COMPOSITE PANEL
1. Surface Preparation

Ensure surfaces to recalve pansls are structurally sound, sven, smocth, clean, dry, and
free from defects detrimental to work.

2. Sub-Framing Installation

Lay-out the location of tha aluminum tube at every termination or as required in the
approved shop drawing.

Dnll the wall where the expansion boit is to be placed and fix the angle bracket to the
walt by securing it firmily with the expansion bolt.

Connect the aluminum tube to the expansion bolt by waferteks
& Fabrication and Instalistion

Lay-out the dimension of the panel as per approved termination based on aclual
measurements and as per approved by the Engineer.

Cut the panel sizes using cutting machine
Finally, install the produced panel to the aluminum tube by waferieks.
4, Swealant Application
After the panel is put into place, pee| off the protective film at the edges of the panel.

Fill in the gap with tha backer rod. Wipe the edges of the panel by rags. Cover the
edges of the panal with masking tape. Apply the sealant of approved color,

As soon as the application of sealant is finished, carefully remove the masking tape and
wipe off excess sealant on the panel.

5. Cleaning and Protection

Removed temporary protectve films. Clean finished surfaces as recommended by
aluminum composite pansl manufacturer. Clear weep holes and drainage channels of
obstructions, dirt and sealant Maintain in a clean condition during construction.

Replace damaged panels and accessories that cannot be repaired by finish touch-up of
minor repair

6. Warranty
a. Workmanship Warranty
The instater shait wamant the finished 2asembly to remain in ity integrity under
normal condition for a pericd of one (1) year. Normal condition shall not cover
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force majeure, deliberate vandalism, improvement repair works and the likes.

b, Pairt Finish Warrarty

The manufacturer shall warrant against fading, chalking, peeling, or cracking of
paint finish for a period of ten {(10) years.

INSTALLATION OF DOORS

1.

Surface Preparation

Ensure surfaces to receive paneis are structurafly sound, even, smooth, clean, dry, and
Traa from defects detrimentat to work,

DCORS AND WINDOWS
DOORS
D=1 - 1.5mm thk. Afurninium Frarped Powder Coated Finish with 10 mmn thi
Reflective Tempered Glass Double Swing Door with Fixed Type
Transom Window (1.70m x 2.73m}
D-2 - 1.5mm thk Aluminum Framed Powder Coated Finish with 10 mm thk.
Reflective Tempered Glass Double Swing Doaor with Fixed Type
Transom Window (1.50m x 2.73m)

D-3 -6mm Thix Marine Plywood Finish Flush Door.
{0.50m x 2.15m)

D4 -5mm ThE Marind Plywadd Finish Fiush Dodr.
{1.0m x 2.15m)

D5 -6mm Thk. Marine Plywood Finish Flush Door with vent louver.
{(1.0m x 2. 15m)

D-& -200 mm Thk. Phenolic door, Plain colored {.60m x 1.75m)
D-7 - 200 mm Thk. Phenclic door, Plain colored (0.90m x 1.75m)

INSTALLATION OF WINDOWS

1

Surface Preparation

Enswre surfaces to receive panels are structurally sound, even, smoeoth, clean, dry, and
free from defects detrimentat to work.

W-1  1.5mm thk. Aluminum Framed Powder Coated SlidingType Window
with 8mm Thk. Reflective Tempered Glass (W-1) (3.60m x 1.80m)

W-Z  1.5mim thK Aluminum Framed Powder Coafed Shiding
Type Windows with 8mm thk. Reflective Tempered Glass
{2.40 m x 1.86m)
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1.5mm thk. Aluminum Framed Powder Coated Sliding Type Window
with 8mm thk, Reflective Tempered Glass {(0.50m x 1.20m)

1.5mm thic Aluminum Framed Powder Coated Sliding Type Window
with 8mm thk. Reflective Tempered Glass {(1.20m x 1.80m)

1.5mm thk. Aluminum Framed Powdsr Coated Fied Type Window (Cashier)
with 8mm thie. Reflective Tempered Glass (1.20m x 1.20m)

1.5mm thk. Aluminum Framed Powder Coated Fixed Type Window
with 8mm thic Reflactive Tempered Glass (1.30m x 2.10m)

QT T —a—
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ITEM 20: PAINTING
GENERAL

General Requirements contain provisions and requirements essantial to these Specdifications; and
apply to this section, whether or not referred to hensin,

SCOPE OF WORK

This Section covers the surface preparation, coating materials and appliication of coatings systems
required for the Works,

The work shall consist of fumishing of all labor, materials, aquipmem and other incidentals
necassarty fiv the supply of painting materials and the completa painting of surfacias as shown on
the drawings in accordance with this Specification and as directed by the Engineer.

The term paint as heseinafter used includes emulsion paints, vamishes, oils, pigments, thinner
and dryers.

All exposed metal surfaces, except metal surfaces ambaddad in concrete, shall be painted uniess
otherwise specified.

STANDARD

The following publications Bsted below, bt refermed to thereafter by basic designetion anly, forns a
part of these Specifications to the extent indicated by the reference therelo:

Steel Struchrres Panting Council (SSPC) U.S. Specification JIS K 5628 Redead Zinc Chromate Anti-
Corrasive Paint.

SUBMITTAL

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

a Type of paint and manufacturar
b. Manufacturers specifications
c Storage and delivery of materials
d. Surface preparation

& Finish painting and drying

f. Touch-up pamting, if any

q. Equipment

2 The Contractor, before placing order for the painting materials, shall submit to the
Engineer for approval samples of matenals, No placing of orders for material shall be made

without his approval.
STORAGE AND DELIVERY

1. The Contractor shall deliver all material 1o the site in the original labeled sealed cans
and containers, with labels intact and seal unbroken.

a Seals shall remain unbroken until after inspection and acceptance of material by the
Endinesf.

Loy Fral vy Progant
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b. The Contractor shall deliver materials in ample quantities sufficiently in advance
of the need to avoid any delay or intermuptions in the works.

2. Paint in thinner shall be stored in accordance with the approved manufacturer's
.I Ehml Ils-

a. All regulations required for storage of paint shal be observed and afl necessary
safety signs required by goveming codes shail be posted.

b. Any damage caused by failure to exercise proper precautions in paird storage shall
be repained.

MATERIAL REQINREMENTS
PAINT

Paints for the protective toating system shal be the product of a manufachrer approved by
tha Engineer.

Paints for exterior finish must be with tie ke durability and elegance, fast drying, solvent based
acryhe, highly suitable for coastal or pofiuted areas with excellent ari<fungus properties and alkak
resistance.

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

An all-purpose synthetic quick dry paint for all types of wood and medal surfaces. R has high gloss,
good colef retention and outstanding durability.

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

SCHEDULE OF PAINTING

Paint manufacturers shalt be BOYSEN, DAVIES or approved aqual.

Archilectural ltems

a. Exlenor Finishes

1. On Concrate Walls

Three Coats, Concrete Masonry Paint Boysen Titan Superflex,
Elastomerc Paimnt
or approved equal
2. Unprimead Ferrous Metal
First Coat Boysen Red Oxide Primer,
#3110
of approved equal
Second & Third Coat Boysen Quick Dry Enamed
or approved equal
Commmynnt Pt s Prrogct
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3. On Concrete Biock Wall

Boysen Masonry Neutralizer #44

____ Masonry Neutralizer or approved equal
Three Coats Boysen Titan Superiex
Concrete Masonry Paint Elastomenc Pairt
or approved equal
4. On Woed
First Coat Boysen Flatwall Enamel
Exterior Wood Primer or approved equal
Second & Third Cosat Boysen Quick Drying Enamel
Exterior anarmet of approved aquat

b. interior Finishes
Location of the vanous fnishes are Ested in the
Finish Schedule on the drawings or else will be
confirmed by PPA

1. On primer and coated melal two coats of | Boysen Red Oxide Primer #310,
interior semi-gloss enamed or as mdicated | Boysen Quick Dry Enamed

n the Schedule finish or approved agusal
2. On Plaster
First Coatl Boysen Masonry Nauiralizer #44
of approved squal
Three Coats Boysen Titan Superflex,
Elastorneric Paint
or Approved équal
3. On Wood
First Coat Boysen Flatwall Enamed
Enamel undercoater or approved equal
Second & Third Coat Baysen Quick Drying Enamel
Exterior enamet or approved equal
4. Wood Stain Finish
First Coat Boysen Oil Wood Stain ,
Second & Third Coats Boysen Lacquer Sanding Seale
Fourth & Fifth Coats 1254
Boysen Clear Gloss Lacouer
#1250
or approved equal

c. Non -~ Architectural ltems
{Pipmg, valves, aquipmert, &ic.)
1. Piping, valves, equipment etc. in rooms are

to be painted
2. Galvanized pipes and ducts
Primer — one coat Baysen Red Oxide Primer,
#310
or approved aqual
Finish — one coat Boysen Quick Dry Enamal
e _ or approved squa|
3. Black steel plpas
Primer — onea coat Boysen Red Oxide Primer,
#3140

et Pt
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or approvad aqual
Finish — ona coat Boysen Quick Dry Epamel
of approved equal
4. Mechanicatl {tams
a. Ungahlvanized ferrous metal
Primer — one coat Boysen Red Oxide Primer,
#310 or approved equal
Finish - one coat Boysen Quick Dry Enamel
o approved equal or approved
agual
b. Galvanized ferrous metal
Primer - one coat Boysen Red Oxide Primer,
#310 or approved equal
Finish - one coat Boysen Quick Dry Enamel
or approved equal or approved
equal
e. Submenged galvanized ferrous metal Boysen Red Oxide Primer,
Primer — one coat #310 or approved squal
d. Buried miscellaneous ferrous surface Boysen Red Oxide Primer,
valves, & flanged joints (excl. pipe) #310 or approved equal
Primar — one coat

EXECUTION
SURFACE PREPARATION OF STEEL
1. Steet surfaces shafl be cleaned as follows;

a. Alt round webhds, hurrs and sharp surface projections shall ba ground smodth and alt
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 seve, and be substantially
retained on a 0_.18mm test sieve, with at least 25 percent retamed on a 0.355mm test
sieva.

C. Metallic ebrasive, § used, shall be sharp, hard and free from dust, and shal pass
through a 1.8 rm test sieve.

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

a. Any ol, grease, soi, dust or other foreign matter deposited on the deaned surfaces
shall be removed prior 1o painting. In the event that rusting occurs after compiletion of
the surface preparation, the surfaces shall be cleaned again in accordance with the
specified method.

L Particular care shall be taken t0 prevent the contamination of other comrosive
chemicals before the application of the paint Such contamination shall be
removed from the cleaned surfaca by flash biasting and the painl appled immediately,

8. Care shall ba taken o prevent contamination of sleaned and paintad Rirfaces by
cleaning opersbons n an adjacent amea.

Lt Por nprovameal Prophct
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h. Sufaces not 1o be painted shall be suitably protecied from the effects of cleaning
and painting operations.

SURFACE PREFPARATION 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 axudation
and lame knots shall be removed and replaced with filier or other materials approved by

the Engineer.

2. Parts of timber to be enclosed in walls shall always be primed unless alrsady impregnated.
Priming shall be brushed on end & minimum of two coats spplied to end grain. When the
paming paint is hard, all cracks, holds, open joimts, etc. shal be made good with hard
stopping and rubbed down with fine abmasive paper. Priming of joinery shall be applied only
on site afier the Engineer has approved such joinery and before it is fixed. For intemal
suffacas primer comsts shall be carefully flatied.

SURFACE PREPARATION OF CONCRETE AND PLASTER

Concrete and cement plaster surfaces to be painted shall be prepared by removing efflorescence,
dust, dirt, grease, oil, asphalt. tar, excessive montar and mortar dropping and by roughening to
emove glaze. A zinc sulfate solution shatt be apphed befors prime cost,

SURFACE PREPARATION FOR FIBER CEMENT SURFACES

Shall be dry and clean prior to application of the specified first-coat material. Od, grease, or
fust stains shall be carefully removed by the use of suitable solvent. Wire brushing will not be
permitied. After the first coat has bacome dry and prior o application of finish coats, touch-up costs
shall be applied to suction spots.

ALUMINUM FRAMES FOR DOORS AND WINDOWS

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

Powder coating application, shall be factory applied and shall be done in one operation using an
stectrD-static powder gun. The matenals to be thated shoukd be well connected to sarth. Costing
thickness shoukd be kept to a minimum of 60 microns for axposad areas. On details which are to be
treated mechanically after coating {drilling, sawing, etc.), the coating film must not sxceed 100
miCIons.

The powder coating shall be oven cured in the range of 20 minutes at 220° C {metal temperature
measurad on the area with greatest metal thickness). The temperature vanation in the oven should not
axcaed +- 10° C.

Handling

Coated #ems should be cooled ta na less than 40° Centigrade before handling. Precautions
should be taken to avoid damages on the finished coating during stacking, storing and

transportation,

NI Yo fverarrmerrr=ererery
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Storage and Delivery

inspect materials delivered to the site for damage. Unioad and store with minimum handling.
Pravide storage space in dry location with adequate ventilation, free from dust or water
and easily accessible for inspection and handling. Store matarials neatly on the floor, 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 piaces decayed beyond repair
shali be replaced with new pieces that match originals in all respacts. 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 materals. Wet wood shall be completely dried to a moisture contant
not exceeding 12 percent, as measured by a maisture meter, to its full depth before patching,
unieas otherwise musthonized Wood that is to be paiched shall be clean of dust, greass, and loose
paint.

1 Epoxy Wood Repair

Epoxy wood repair materials shall be applied in accordance with manufacturer's written
mstructions. Health and safety instructions shal be foliowed in eccordance with the
manufacturer's instructions. Clean mixing equipment shall ba 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 materiats shall b
completely cured before painting or reinstallation of paiched 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 amas that ane to receive epoxy pasis filler, Epoxy paste shall be
used to il areas where portions of wood ars missing such as holes, cracks, gaps,

MUUNG AND THINNING

Mpang and thinning of paint shall be done in accordance with the approved manufacturer's prnted
instructions. The pot ife of sach paint as stated by the manufacturer shall not be sxceaded,

WEATHER CONDITION

The pant shall not be applied when the reiative humidity is above 85 pecent. The paint shad
not be applied in rain, wind, fog, dust or mist.

APPLICATION

Workimanship shall be first class in every respect. Ak work shall be done in a workmanship manner
80 that the fimshed surfaces shail be free from runs, chop. ridges. waves, laps and unnecessary
brush marka. All coats shall be applied in such manner as to produce an even film of uniform
thickness. Edges, comers, crevices, welds and rivets shall receive special attention o ensune that

ey o Coimiyrint. Sirionier
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they recefve an adequate thickness of painl.

Al painting shall be done by thoroughly experienced workmen.

Safety regulations shall be adhered to at all times, ncluding 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 othar approved precautionary measires.

Plain enamel and wvamish shall bs applied carsfully with good clean brushes or approved
spraying equipment, except that the initial coat on any surface shaill be applied with brush.
Sufficient time shall be allowed between coats to assure thorough drying and each cosat 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 smaoth and free from runs, sags, and other defects. Exterior paint shall not be applied
during rainy days.

Afl paint when applied shall provide a satisfactory fiim and smooth, even surface. Paint shall be
thorougily stimed and kept ot 8 unfform consistency duiing applcation. Pawdered metallic pigments
added at the time of use shafl be mixed by adding the powder in small increments o about one-third
of the base pant or vehicle, with thorough midng 1o obtan a smocoth paste. The remainder of the
base paint shal then be thoroughly stimed in.

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

Where necessary to suit conditions of surface temperature, weather and method of apphication, the
package paint may be thinned h'nmediatery prior to application in accordance with ihe approved
manufacturers directions, but not in excess of 125 cc of suitable thinner per iter (one pint per
gallon). Before using, the pairt shall be mixed to a uniform consistency and shall be stirred frequently

dwing application,

Paints other than watar-thinned paints ehall be applied only to surfaces which are completely
free of moisture as determined by sight or teuch and only such combinations of humidily to be
painted as will cause evaporation rather than condenaation.

Surfaces which have bean cleansd, pratreated and/or otherwise been prepared for painting shait
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 deteroration of the prepared surfaces.

The first coat of paint on all sxdenior sufaces shall be applied by brush. Interor prime ¢oats and
all other subsequent coats on ether exterior or inerior surfaces may be applied by brush or spray.
Whenaver spraying is pemmitted all areas inaccessible to spray painting shall ba coated by
brushing or other suitable means, Brushes to be used for application of water-amulsions shall be
soaked in water for a pericd of 2 hours prior to use.

All cloths and cotion waste which might constitute a fire hazard shall be placed in closed metal
containers or destroyad at tha and of sach day.

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

Na smoking shall be permitted in the vicinity wher painting is 3oang on.
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TOUCH-UP PAINTING

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

Touch-up painting shall indude cleaning and painting of field connections, wekis and all damaged or
defective paint and rusted araas.

During touch-up painting, only loose, cracked, britthe or non-adherent paint shall be removed during
cleaning. All expased edges shall be feathered. Touch-up painting shall be performed in a
manner which will minimize damage 1o sound paint. Rust spots shall be thoroughly cleaned and
edges of the existing painl shall be scraped back to sound material,

DRYING

1. Mo primer or paint shall be forced to be dried under conditions which will causa cracking,
wrinkling, blistering, formation of pores which would detrimentalty affect the conkdition of the
paint

2. No driet shalf be added to the paint unless speclfied In the approved manufacturars
. :

3. Pairted surfaces shall be protectad from dust, dirt, and the slements of the weather until dry
1o the fullest extent practicable.

4. After drying, any areas of paint damaged from any causa shall ba ramoved, the surface

again prepared and then touched-up with the same paint and to the sama thickness as
the undamaged areas as speafed in sub-section 4,14.3.7 above,

HANDLING

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

2. Paint which is damaged in handling shall be scrapad off and touched-up with the same
paint and in the same thickness as was previously appled 0 the damaged ama a

Contractor's expense.

INSPECTION

1. All works and materials supplied under this Specification shall be subject to inspection
by the Engineer.

2 The Contractor shall correct such works or replace such materials found defectrve under
hesa Specifications at his own axpenss,

Camwmynn Forl Improvament Propect
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ITEM 21 : CARPENTRY AND JOINERY WORKS

SCOPE OF WORK

The work shall consist of fumishing ail tools, lebor, equipment and matedials, unless otherwise
specified to compiete ali carpentry and joinery works shown on the Drawings and specified herein.

GENERAL REQUIREMENTS
a. Lumber Grades

Lumbes shall be of the best grade available, of the respective kinds required for the various
parts of work; well seasoned, thoroughly dry and free from loose or unsound knots, sap,
shakes or other imperfections impainng its strengths, durability and appearance. All exposed
woodwork shall be smocth by dressed and sandpapered unless otherwise indicated or
spacified. Framing umber shall be of the rough dimensions unless otherwise shown on the
drawings.

b. Substitution of Lumber

Any lumber aqually good for the purpose imtended maybe substituted for the kind specified,
subject to prior written approval of the Engineer. Provided, however, that in the substitution
of the cheaper kind of lumber than that apecified, a reduction in the contract price equal 1o
the difference in the costs of the two kinds of lumber shall ba madae_

c. Delivery and Storage

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

d Grading of Plywood
Each sheet of plywood shall bear tha mark identifying the plywood as to wood species, glue

type and grade,
MATERIALS
a. Lumbar

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

All framings shall be done as far as possibie with carefully fitted rortise and tenon joints.

All doors, windows, transoms, or other opening where so indicated on plans, shall have
frames and silis of the dimensions shown or as hersafter detailed, and alt frames coming in

Caasrpan Port ITprorbmnl Proedt
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contact with concrete shall be anchored by means of 20-d nails, apaced not mora than
0.20m, apart, all ardbund the contract surfaces. Al frameas shall be rabetiad , mokded and cut
with saw and cut under for water drips.

SPECIE USE

All door jambs, headers and transom bars, wood
Yakal piates and all other woodwork in comtact with
concrete o masonry and where indicated.

Al truss members and rafiers and where
( “F“nm"g ed) indicated; all wood framings and carpeniry,
pressure except when in contact with concrate.

Al exterior and intenior mill work, siding, finish

Tanguie ard irim, frame work and all other wood works
(Kiln dried) it specifically menfioned; except when in
contact with concrete.

Ptywood
Ptywood shall conform to Commercial Standard PS] and shall be of Jocal manufacture.

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

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

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

Laminates

Decorative laminate is commonly used to surface kitchen counters, table tops, and cabinetry
because of its resistance to stains, scratches, and heat.

The wood laminates shall be 3mm thick to be glued on 12mm thick plywood as spedfied on
plans

Fastenings

Fastenings shall be common nads, phud oF specified, fat-head wood screws (FHW.S),
mugh-head wood screws (R.HW.S.), bolts or lag screws where spedified or called for shall
be used. Conceal fastenings as much as possible; where not possible, locate them in
inconspicuous places, where nailing is pemitted through woodwork smooth-finished face,
conceal nail haads.

1. Nails

Shall be of the smooth shank, zinc coated, common wire nails of local manufacture,
and of types and sizes best suited for the purpose.

W1 ot et ot
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