ADMIXTURE (IF NECESSARY)

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

cost bid of the Contractor for the concrete.

1. Air Entraining Admixture shall conform to ASTM C 260.

; Admixture other than air entraining agent shall conform to ASTM C 494.
3. Admixture containing chioride ions, or other ions producing deleterious effect shall

not be used.

AGGREGATES

1. Crushed Coarse Aggregate

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

Nominal sizes for combined gradation shall be as foliows:

Nominal Slze of Coarse Aggregates
ASTM Sieves % by Weight Passing
40mm 25mm 19mm 10mm

' 50.0mm (27) ' 100 | - ' - N

- 38.0mm (1 1/2°) 95 - 100 100 - -
31.8mm (114" | - 90 - 100 100 - :
25.0mm (17) ! - = - 90 - 100 . 1
' 19.0mm (3/4") | 35-70 | 25-90 - : 100
t60mm@®y | - | - | 20-85 | 85-100
' 85mm (3/F) 10-30 | 0-10 0-10 | 0-20
'No.4 | o0-5 | |

neiruction of Breakwater
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2.  Fine Aggregate

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

ASTM Sleves % by Weight Passing |

| 9.5mm (3/8%) ’ 100
i No.4 | 80 - 100 |
| No.8 80- 100 |
| No. 18 ' 50 - 80 |
| No. 30 25 - 60 |
No. 50 5-30 I

~ No. 100 | 0-10 |

a. Grading of fine aggregates shall be reasonably uniform and fineness modulus
thereof shall not vary more than 0.2 from that of the representative sample in which
mix propartiens of concrete are based.

b. Due care shall be taken to prevent segregation.
WATER

The mibing water shall be cledr afd apparently cleafi. if it contalns quartiies or subistantes that
discolor it or make it smell or taste unusuat or objectionable, or cause suspicion, it shall not be used
unless service records of concrete made with it (or other information) indicated that it is not injurious
to the quality, shail be subject to the acceptance criteria as shown in Table 6.3 and Table 6.4 or as
designated by the purchaser.

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

Table 8.3 Acceptance Criterla for Questionable Water Supplies

Test Limits
strength, min. % 80

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

| Time of Setting (Gillmore Test)

Initial No marked change
Final Set No marked change
! .
| Appearance Clear
! e |
| Color | Colorless

Construction of Breakwaier
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Odor Odorless
Total Solids ) 500 parts/million max.
PH value 451085 N

Table 6.4 Chemical Limitation for Wash Water

I — = Limits
Chemical Requiremants, Minimum
Concentration
Chioride as C1¢" expressed as a mass percent
' of cement when added to the C1" in the other !
components of the concrete mixtures shall not |
excsed the following levels:
1. Prestressed Concrete 0.08 percent
2. Conventionally reinforced concrete in a moist 0.10 percent
environment and exposed to chioride
3. Conventionally reinforced concrete in a moist 0.15 percent
environment but not exposed to chioride
4. Above ground building construction where No limit for cormmosion
the concrete will stay dry
Sulfate as SO., ppm* 3,000
Alkalies as (Na;O + 0.658 Kz0), ppm 600
Total Solids. ppm _ 50.000

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

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

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

CURING MATERIALS

1.

Impervious Sheet Materials

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

ASTM € 309; submit evidence that product conforms to specifications.

Soneinilon of Eresihwai
Fort of Nasugiu, Nasugbu,
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JOINTING MATERIALS

1. Sealant
Sealant shall be multi-component, polyurethane base compound, gray in color, self-
ieveling for horizontal joints, 2 part polythremdyne, terpolymer compound, gray in color;
non-sag for verfical joints,
Sealant shall be compatible with materials in contact and to perform satisfactorily under
salt water and traffic conditions and be capable of making joint watertight and allow
movement 25% of the width of joint in any direction.

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

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

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

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

EPOXY BONDING COMPOUND

ASTM C 881, Provide Type | for bonding hardened concrete to hardened concrete; Type I for

bonding freshiy mixed concrete to hardened concrete; and Type Il as a binder in epoxy mortar or

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

REINFORCEMENT

Steel reinforcement, other than Steel for Pre-stressing, used in Reinforced Concrete, shall conform
t0 ASTM and PNS as follows:

ASTM Designation A815 - Deformed Billet Steei Bars for Concrete Reinforcement
Minimum yield strength of 276 MPa {40,000 psi).

PNS 49 - Steel Bars for Concrete Reinforcement
TIE WIRE
Tie wire shall be plain, cold drawn anneated steel wire 1.6 mm diameter.
SAMPLES AND TESTING
1. Cement
Séitipled sithei at the mill of at the site of work aiid teéted by an independent commerdial or

Conutruction of Brenkeater
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government testing laboratory duly aceredited by the Bureau of Research and Standards
(BRS) of the DPWH, Department of Science and Technology (DOST) or the Department
of Trade and Industry (DT1) at no additional cost to PPA. Certified copies of laboratory test
reports shall be fumished for each lot of cement and shall include all test data, results, and
certificates that the sampling and testing procedures are in conformance with the
Specifications. No 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 use. Cement
delivered at the Site and later found after test to be unsuitable shall not be incorporated into
the permanent works.

Aggregates: Tested as prescribed in ASTM C 33

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

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

Reinforcement

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

Concrete Tests

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

Test of Hardened Concrete in or Removed from the Structure

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

Core specimens shall be obtained by the Contractor and shall be tested. Any deficiency
shaft be corrected or if the Contractor elects, he may submit a proposal for approval before
the load test is made. if the proposal is approved, the load test shall be made by the
Contractor and the test resulis evaluated by the Engineer in conformance with Chapter 20
of ACI 318. The cost of the load fests shall be bome by the Contractor. If any concrete shows
svidarice of failung diiling the 1oad tast, oF Tails the load tast a8 avaluatsd, the deficlency be
Borauslin of Brsbrier
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comrected in a manner approved by the Engineer at no additional cost to the Authority.
6. Chemical Admixtures/Additives

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

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

7 Jointing Materials and Curing Compound Samples

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

a. 10 kg of joint sealant
b. 1m length of joint filler

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

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

EXECUTION
DELIVERY, STORAGE AND HANDLING OF MATERIALS
1. Cement

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

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

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

If the cement is delivered in bulk, the Contractor shall provide, at his own cost, approved
5ito68 of adeguats size and nuMmbais 1O StH6 SuffiCiant caerment to ensure continuity Of work

Corsiruction of Brenirwier
Part of Nasughu, Neaugbu, Betanges



21
Tecimical Speciicatione
{Reinforced Conorets}

and the cement shall be placed in these silos immediately after it has been delivered to the
Site. Approved precautions shall be taken into consideration during unloading 10 ensure
that the resulting dust does not constitute a nuisance,

If the cement is delivered in bags, the Contractor shall provide, at his own cost, perfectly
waterproofed and well-ventilated sheds having a floor of wood or concrete raised at least
0.5m above the grotind. The sheds shall be large enough to store sufficient cement to
ensure continuity of the work and each consignment shall be stacked separately therein
to permit easy access for inspaction, testing and approval. Upon delivery, the cement shalt
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. ¥ delivery conditions render this impossible,
the Engineer may parmit cament to be used up to three (3) months after manufacturing,
subject to such conditions including addition of extra cement as he shall stipulate.

2, Aggregate

All fine and coarse aggregate for concrete shall be stored on close fitting, steel or concrete
stages design with drainage slopes or in bins of substantial construction in such a manner
as to prevent segregation of sizes and to avoid the inclusion of dirt and other foreign
materials in the concrete. All such bins shall be emptied and cleaned at intervals of every
six (8) months or as required by the Engineer. Each size of aggregate shall be stored

separately uniess otherwise approved by the Engineer.
Stockpiles of coarse aggregate shall be built in horizontal layers not exceeding 1.2 m in

depth to minimize segregation.
FORMWORK
1. Forms

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

2. Design

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

3. Form Ties

Factory fabricated, adjustable to permit tightening of the forms, removable or snap-off
metal of design that will not allow form deflection and will not spall concrete upon removal.
Bolts afid rods thit are 10 be completely withidrawn shall be coated with & non-staining

Bonsiruciion of Breakwet
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bond breaker. Ties shall be of the type which provide watertight concrets.
Chamfering

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

Coatings

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

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

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

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

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

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

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

Consiruction of Breakwaler
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REINFORCEMENT
1. Reinforcement

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

2. The nominal dimensions and unit weights of bars shall be in accordance with the following

table:
Nominal Dlameter =~ Nominai Perimeter = Nominal Sectional |  Unit Weight |
{mm) (mm) Area (kg/im) |
1 _ | (89. mm)
10 31.4 78.54 0616 |
12 i 37.7 ' 113.10 0.888
18 ' 50.3 | 201.10 | 1879
T2 T ez28 ' 314.20 2486 ]
25 ' 78.5 ' 490.90 f 3.854 |
28 88.0 615.70 | 4.833 |
32 | 100.5 | 804.20 ‘ 8313
36 113.1 | 1,017.60 | 7.901
40 1 12587 1 1,256.80 | 9.864
50 | 1571 |

1,963.50 15.413

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

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

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

Sommirsviion of Greslevsd
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8. Concreta Protaction for Reinforcement

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

b. Tolerance for Concrete Cover of Reinforcing 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 paris or members such as beams, slabs, curiain wall, pile caps and
fender/mooring blocks shall develop a minimum 28-day compressive cylinder strength of 24 MPa
(3,500 psi) as indicated in the drawings. While for pre-stressed concrete piles & 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 corresponding test result made on sample thereof. Sampling and testing shall be in
accordance with the ASTM Standand procedures for sampling and testing for the particular design
sirength(s) required.

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

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

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

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

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

Slump for Vibrated Concrete
Structural Element - .
! Mintmum ' Maximum
' Pavement Concrete ' 25mm 50mm
" Pre-cast Concrete ' ~ 50mm 70mm

"Lean Concrete ' 100mm ! 200mm

Construation of Breskwater
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Sacked Coticrete 25mm 50riiy
All other Concrete I somm | 80mm

Sampling: Provide suitable facilitiee and fabor for obtaining representative samples of
concrete for the Contractor's quality control and the Engineer's quality assurance
testing. All necessary platforms, tools and equipment for obtaining samples shall be

furnished by the Contractor.
MIXING CONCRETE
1. GENERAL

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

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

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

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

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

g. Manuat mixing of concrete shall not be permitted unless approved by the Engineer.
2. MIXING CONCRETE AT SITE
a Concrete mixers may be of the revolving drum or the revolving blade type and

the mixing drum or biades shall be operated uniformly at the mixing speed
recommended by the manufacturer.

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

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

aggregate hopper or hoppers.

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

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

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

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

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

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

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

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

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

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

Comstuciion of Breakwater
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3. 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. All solid materials for the
concrete shall be accurately measured and charged into the drum at the
proportioning plant. Except as subsequently provided, the truck mixer shall be
equipped with a device by which the quantity of water added can be readily
verified. The mixing water may be added directly to the batch, in which case a tank
is not required. Truck mixers may be required to be provided with a means by
which the mixing time can be readily verified by the Engineer.

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

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

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

JOINTS

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

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

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

b. Finish of concrete at joints

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

memdm
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C. Construction Joints

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

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

PREPARATION FOR PLACING

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

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

PLACING CONCRETE
1. Handling Concrete

Concrete shall be handled from mixers and transported to place for final deposit in a
continuous manner, as rapidly as practicable, and without segregation or loss of ingredients
until the approved unit of work is completed. Placing will not be permitted when the sun, heat,
wind or limitations of facilities furnished by the Contractor prevent proper finishing and
curing of the concrete. Concrete shall be placed in the forms, as close as possibie 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 fresly
more than 1.5m in unexposed work nor more than 1.0 m in exposed work; where greater
drops are required, tremie or cther approved means shafl be employed.

2. Time Interval between Mixing and Placing

Concrete mixed in stationary mixers and transported by non-agitating equipment shall be
placéd in thé forme within 30 witiuted from the tifié ihgredients are ¢hafgsed ints the
mixing drum. Concrete transported in truck mixers or truck agitators shall be delivered to the
site of work, discharged in the forms within 45 minutes from the time ingredients are
T
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discharged into the mixing drum. Concrete shall be placed in the forms within 15 minutes
after discharged from the mixer af the jobsite.

Hot Weather Requirements

The temperature of concrete during the period of mixing while in fransport and/or during
placing shall not be permitted to rise above 36 °C. Any batch of concrete which had
reached a temperature greater than 38 °C at any time in the aforesaid period shall not be
placed but shall be rejected, and shall not thereafier be used in any part of the permanent
works.

a. Control Procedures

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

b. Cold Joints and Shrinkage

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

c. Suppiementary Precautions

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

Conveying Concrete by Chute, Conveyor or Pumip

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

a. Chutes and Conveyors

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

b. Pumps shall be operated and maintained so that a continuous stream of concrete
i§ deliversd into thé forms without &ir pockets, segragation of cHanges i Slump.

Borintolion of Breaiorsé
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When pumping is compieted, concrate remaining in the pipeline shall be ejected
and wasted without contamination of concrete already placed. After each operation,
equipment shall be thoroughly cleaned and the flushing water shall be spiashed
outside the forms.

5. Wall and Abutments

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

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

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

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

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

COMPACTION

1. immediately after placing, each layer of concrete shall be completed by intemal concrete
vibrators supplemented by hand-spading, rodding, and tamping. Tapping or other external
vibration of forms will not be pemitted unless specifically approved by the Engineer.
Vibrators shall not be used to transport concrete inside the forms. Intemai vibrators
submerged in concrete shall maintain a speed of not less than 7,600 impuises per minute.
The vibrating equipment shall at all times be adequate in number of units and power to
properly consolidate all concrete.

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

EPOXY BONDING COMPOUND

Before depositing new concrete on or against concrete that has set, the surfaces of the set
conerate ghall be thoroughly claained $0 a8 1o axposs the coaree aggregate and be fres of laitéinde,

Construstion of Breukwitter
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coatings, foreign matter and loose particles. Forms shall be re-tightened. The cleaned surfaces shall
be moistened, but shall be without free water when concrete is placed. ASTM C 881. Provide Type |
for bonding hardened concrete to hardened concrete; Type |l for bonding freshly mixed concrete to
hardened concrete; and Type lll as a binder in epoxy mortar or concrete, or for use in bonding skid-
resistant materials to hardened concrete. Provide Class B if placement temperature is between
4 10 16 °C; or Class C if placement temperature is above 16°C.

FINISHES OF CONCRETE

Within 12 hours after the forms are removed, surface defects shall be remedied as specified
herein. The Temperature of the concrete, ambient air and mortar during remedial work including
curing shall be above 10 °C. Fine and loose material shalt be removed. Honeycomb, aggregate
pockets, voids over 13mm in diameter, and holes ieft by the rods or bolts shall be cut out to solid
concrete, reamed, thoroughly wetted, brush-coated with neat cement grout, and filled with mortar.
Mortar shall be a stiff mix of one part Portland cement to not more than 2 parts fine aggregate
passing the No. 18 mesh sieve, with a minimum amount of water. The color of the mortar shall match
the adjoining concrete color. Mortar shall be thoroughly compacted in place. Holes passing entirely
through wallls shall be completely filled from thie inside face by forcing mortar through the outside
face. Holes which do not pass entirely through wall shall be packed full. Patchwork shall be
finished flush and in the same piane as adjacent surfaces. Exposed patchwork shalt be finished
to match adjoining surfaces in texture and color. Patchwork shall be damp cured for 72 hours.
Dusting of finish surfaces with dry material or adding water io concrete surfaces will not be permitted.

CONCRETE FINISHING DETAILS
1. Concrete Paving

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

2. Smooth Finish

Required only where specified: screed concrete and float to required level with no coarse
aggregate visible. After surface moisture has disappeared and laitance has been removed,
the surface shall be finished by float and steel trowel. Smooth finish shall consist of
thoroughly wetting and then brush coating the surfaces with cement to not more than 2 parts
fine aggregate passing the no. 30 mesh sieve and mixed with water 1o the consistency of thick

paint.
3. Broom Finish

Required for paving; the concrete shall be screeded and floated to required finish level
with no coarse aggregate visible. After the surface moisture has disappeared and laifance
has been removed, surface shall be float-finished to an even, smooth finish. The floated
surfaces shalt be broomed with a fiber bristle brush in a direction transverse {o the direction
of the main traffic.

Gonetruclion of Breskweier
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ITEM 05 : LIGHT BEACON

SCOPE OF WORK

The work includes the furnishing of all labor, materials and equipment required for the construction
of beacon foundation, instaliation of body (tower) and placement of seif-contained marine lantern
and accessories in accordance with the Specifications as indicated in the drawings and directed by
the Engineer.

MATERIAL REQUIREMENTS
Foundation

Materials for the reinforced concrete foundation shall be in accordance to the specifications of
“item 03 Reinforced Concrete”.

Light Beacon Body

The beacon body (tower) shail be galvanized iron pipe (8” - schedule 40) with base plate and
welded stiffener piate, painted in accordance to the plan requirements and installed in a concrete
pedestal using anchor bolts.

Marine Lantern

The lantern should be suitable for achieving longer ranges in challenging isolated locations, IALA
recommended and over § NM range.

Standard for fixed application.

Muitiple cost-effective battery pack options suitable for a wide variety of instafiation locations
integtétad fashierDattery/golar panal.

Top-mounted LED display with simple tap to activate functionality

256 user selectable flash character

Premium grade, UV stabilized acrylic lens materiat

Environmentally friendly

Super durable marine grade aluminum alloy chassis.

Adjustable intensity and range

IP 68 rated

Power Source

» Battery — 12V 14 AH (nominal); or up to 100AH
e Solar Modules — 1-12V 15Wp mono crystalline

EXECUTION
The tower shall be plumb vertically and on-center of the foundation.

Immediate settlement shall ba considerad before placing the beacon system, excavation and
compaction shall be conducted if necessary.

All steel materials shall be coated with epoxy undercoat and final coat as specified in the plans.
Paint brand to be used shall be the market leader and renowned for marine use.

Construction of Brealowsier
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TESTING

Upon completion of construction and installation, trial and range checking shall be conducted prior
to acceptance of PPA.

Sonsirucion of Eres
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ITEM 08 : PROJECT BILLBOARD

SPECIFICATION

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

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

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

See attached drawings for further detalils of the standard billboard.

Construclion of Breskwater
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ITEM 07 : SAFETY SIGNAGES AND BARRICADES

DESCRIPTION

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

SPECIFICATION

The Signage’s and Bamicades shall be installed at location(s) designated by the Engineer.

The sizes of the standerd signages shall be 2-2/8ft x 4ft (800mm X 1,200mm) for fixed type and
2ft x 2-2/3ft (600mm x 800mm) for mobile type. For barricade standard 2ft x 2-2/3ft (600mm x
800mm) shali be provided.

The materials to be used for signages and bamicades are % inch (12mm) marine plywood or
tarpaulin poster on 2° x 2° (§0mm x 50mm) good lumber frame (see drawing below).

The printing or painting shall be the discretion of the Engineer.
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hoprovc P
DRAWINGS AND
APPROVED PLANS
(SEE ISSUED APPROVED PLANS)

LIST OF DRAWINGS:

01o0f14 - Vicinity Map, Development Plan, General Notes, List of Drawings
02cf14 - General Plan

030f14 - Section @ Sta. 0 + 000, Section @ Sta. 0 + 010

040f14 - Section @ Sta. 0 + 020, Section @ Sta. 0 + 030

050f 14 - Section @ Sta. 0 + 040, Section @ Sta. 0 + 050

06of 14 - Section @ Sta. 0 + 060, Section @ Sta. 0 + 070

07of14 - Section @ Sta. 0 + 080, Section @ Sta. 0+ 0390

08of 14 - Section @ Sta. 0 + 100, Section @ Sta. 0 + 110

09cf14 - Section - A, Section - B

10of14 - Section- C

11of14 - Section - D, Section-E

120f14 - Section - F

130f14 - Detail of Tetrapod

140f14 - Beacon Light Foundation, Detail of Beacon Light
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BQ-3
BOQ and Altachmenis
{Annex 1 - Basis of Paymenits)

BASIS OF PAYMENT FOR WORK ITEMS INCLUDED IN THE PROPOSAL
The work items included in the proposal and the basis of payments are as follows:

BILL NO. 1
GENERAL EXPENSES

item 1.01 Mobliization, demobiilzation, and cleaning

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

ftem 1.02 Rental of temporary site office and residence for the Enginoor and staff

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

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

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

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

The quantity to be paid for shall be the actual implementation of construction safety
and heatith program and accepted by the Engineer. The contract unit price shall be fuli
compansation for furnishing all materials, labor, equipment, tools, and incidentals
necessary to complete the implementation of the Construction Safety and Health
Program, required and approved by the Department of Labor and Employment
(DOLE).
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BQ-4
BOQ and Atincimenis
(Annex 1 - Basia of Payments)

BILL NO. 2

CONSTRUCTION OF BREAKWATER
Excavation of existing seabed

The quantity to be paid for shall be the actual volume in cubic meters of existing
seabed to be excavated in accordance with the plans and specifications and accepted
by the Engineer. The contract unit price shall be full compensation for fumishing all
materials, labor, equipment, tools, and incikdentais necessary to complete the work.

Supply and place 300-500 kg. core rocks

The quantity to be paid for shall be the actual volume in cubic meters of 300-500 kg.
core rocks to be supplied and placed in accordance with the plans and specifications
and accepted by the Engineer. Hydrographic/Topographic Surveys before and after
placing of core rocks shall be made to determine the actual elevations along the cross
sections and the actual quantities for payment. Volume due to settlement as
established using settiement plates shall also be considered for payment. The contract
unit price shall be full compensation for furnishing all materials, labor, equipment, tools
and incidentals necessary to complete the work.

Supply and place 3,000 kg. underiayer rocks

The quantity to be paid for shall be the actual volume in cubic meter of 3,000 kg.
underlayer rocks to be supplied and placed in accordance with the plans and
specifications and accepted by the Engineer. Hydrographic/Topographic Surveys
before and after placing underlayer rocks shall be made to determine the actual
elevations along the cross sections and the actual quantities for payment. Volume due
to settlement as established using seitlement plates shall also be considered for
payment. The contract unit price shall be full compensation for fumishing all materials,

labor, equipment, tools and incidentais necessary to complete the work.
Supply and fabricate 4,000 ps] concrete tetrapod (7.36Tons/pc.)

The quantity fo be paid for shall be the actual pieces of 4,000 psi concrete tetrapod
(7.36Tons/pc.) to be supplied and fabricated in accordance with the plans and
specifications and accepted by the Engineer. The contract unit price shall be fuli
compensation for furnishing all materials, labor, equipment, tools, and incidentals
necessary to complete the work.

Install 4,000 psi concrete tetrapod (7.36Tons/pc.)

The quaniity to be paid for shall be the actual pieces of 4,000 psi concrete tetrapod
(7.36Tons/pc.) 1o be installed in accordance with the plans and specifications and
accepted by the Engineer. The contract unit price shall be full compensation for
furnishing all materials, labor, equipment, tools and incidentals necessary to complete
thé work.

Supply and place 3,500 psi concrete for beacon light foundation

The quantity to be paid for shall be the actual volume in cubic meter of 3,500 psi
concrete for beacon light foundation to be supplied and placed in accordance with the
plans and specifications and accepted by the Engineer. The contract unit price shall be
full compensation for fumishing all materials, labor, equipment, tocls, and incidentals
necessary to complete the work.

Portof Nasugbu, Nssugbu,
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BOG and Attachments
(Annex 1 - Basls of Paymartis)

Supply and install steel reinforcement for beacon light foundation

The quantity to be paid for shall be the actual weight in kilogram of steel reinforcement
for beacon light foundation to be supplied and installed in accordance with the pians
and specifications and accepted by the Engineer. The contract unit price shall be full
compensation for fumishing all materiais, labor, equipment, tools, and incidentals
necessary to complete the work.

Supply, deliver and install beacon lights including accessories

The quaniity to be paid for shall be the actual set of beacon lights including
accessories tc be supplied, delivered and installed in accordancs with the plans and
specifications and accepted by the Engineer. The coniract unit price shall be full
compensation for fumishing all materials, labor, equipment, tools, and incidentals
necessary to complete the work,

of Brealovater
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FACILITIES TO BE PROVIDED FOR THE ENGINEER & HIS STAFF
RENTAL OF SITE OFFICE AND RESIDENCE FOR THE ENGINEER & STAFF

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

Consiruction of Breshwater
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MINIMUM MAJOR EQUIPMENT REQUIREMENTS

unit/s
unit/s
unit/s
unit/s
unit/s
unit/s
unit/s
unit/s
unit/s
unit/s
unit/s
unit/s
unit's
unit/s
unit/s
unit/s

Clamshell or cable for tying, owned

Concrete Mixer (1 bagger, minimum), owned
Concrete Vibrator (3.5hp, minimum), owned

Crawler crane (30T, minimum), owned

Deck Barge (1000T DWT, minimum), owned/leased
Deck Barge (600T DWT, minimum), owned/leased
Diving Equipment {complete), owned/leased

Dump Truck (10T net capacity, minimum), owned

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

Bar Cutter (electric, 25mm dia min.), owned
Payloader (80 hp, minimum), owned/ leased

Transit Mixer (6 cu.m. eap:; minimum), ewned/leased
Tugboat (500 hp, minimum), owned/ leased

Water Truck with pump (1,000 gal., minimum), owned
Cargo Truck (2T, minimum), owned

Truck mounted concrete pump (40 cu.m. capacity, minimum),
ownedfleased

Port of Nasugbu, Nasugbu,
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CONSTRUCTION SAFETY AND HEALTH REQUIREMENT

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

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

The Contractor shall provide the following minimum requirements:

LABOR
1 no.  Safety Engineer / Officer
1 no. Nurse/ Health Officer
EQUIPMENT / MATERIALS
Personne! Protective Equipment
38 pecs. Hard Hats
39 pes.  Gloves (rubberized)
38 pcs. Safety Glasses/Goggles (clear)
78 pes.  Long sleeve T-shirt
4 pcs. Aprons
39 pairs Safety Shoes
Safety Devices
1 lot Barricades
1 lot Waming signs (Signages)
2 unit/s Fire extinguisher (10kg)
Medical and First Aid System - Twenty-four (24) mos,
Temporary sheiter for workers - 1 lot
NOTE:

The Contractor shall provide the above-cited minimum construction safety and heaith
requirements or as required by the Engineer.
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REVISED SCHEDULE OF MINIMUM TEST REQUIREMENTS OF
CONSTRUCTION MATERIALS FOR PPA INFRASTRUCTURE PROJECTS

Matersais/items of
Work

I Construchion of
| Ploriviaet, Platfonn
and Ramp

Structural Concrete {SC)
A Portiand Cement = Quality Test

Required Tests

& FmeAggregate | Guaity Test for Grading, Eiutnation (wash),
Bulk Specific Grawty, Absorpton, Mortar
Strengih, Soundness, Organic Impuntes, Umt

| ,

v —— -
1
1
[

Minimum incremental
Freguency of Tests

| For every 2,800 bags (40kg) ar
fraction theraof

For every 1,500 cubic meter or
fraction theraof

| Weight, % Clay Lumpe and Shale
€ Coaree Cualty Tist ior Gradiiy, aul‘tsucnﬁt‘:afimty Fot eviary 1,500 Gutwe mgibfbi
Aggragate Absorption and Abraston frachon thereof
D Water Ceortificales from the Engineer or Qualty Test | One per source
| for Dansity and Chionde Content
|
E Sisel Bars . Ml Cermcane Jand Quahty Test for Chemical For every 10,000 kg or fracton
Coripéémcn and Méchamcal Propariies fhevect
|
F Concrata Compressive Strangth on cylinder samples 1 set consistng of 3 concrete
cylinder samples shall be teken |
froin each day's potnng and
represant not more than 75 cu m
. , of cancrete or fraction thereof
| Slump Test For every mix
G Admndura and Quaidy Test One per shipment
Concrela Cunng
Matenals
Piling (P}
A  Goncrete Piles Fabrecahon Report Orne per fabncation
1 Concrefa Same test as for SC (F) ‘Samﬁ'aquancyasSC(F)
i 2 SteelBars | Same test 28 for SC (E) |Samafraquancyas$¢{&) |
: [ [ |
3 Hgh | Test for Chemical Composon and For avery 20000xg or frachon
Tenwion Mechanical Properbes thermof
Strard

-
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