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

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

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

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

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

All concrete shall be mixed for a period of not less that 3 minutes after 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 shall be operated with an automatic timing device that can be locked by the
Engineer. The time device and discharge mechanism shall be so interlocked that during
normal operation no part of the batch will be discharged until the specified mixing time
has elapsed

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

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

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,

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 less than 4 rpm, nor more than 6 rpm

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



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

JOINTS

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

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

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

b. Finish of concrete at joints

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

C Construction Joints

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

Construction Joint which is not indicated in the Drawings shall be located as to least
affect the strength of the structure. Such 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-handling 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 least 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 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.

Time Interval between Mixing and Placing

Concrete mixed in stationary mixers and transported by non-agitating equipment shall be placed
in the forms within 30 minutes from the time ingredients are charged into the mixing drum.
Concrete 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 discharged into the
mixing drum. Concrete shall be placed in the forms within 15 minutes after discharged from
the mixer at the jobsite.

Hot Weather Requirements

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

a. Control Procedures

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

b. Cold Joints and Shrinkage

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

c. Supplementary Precautions

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

Conveying Concrete by Chute, Conveyor or Pump

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

a Chutes and Conveyors

Chutes shall be of steel or steel lined wood, rounded in cross section rigid in
construction, and protected from overflow. Conveyors shall be designed and operated
and chute sections shall be set, to assure a uniform flow of concrete from mixer to final
place of deposit without segregation of ingredients, loss of mortar, or change in slump.
The discharged 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 shall be discharged outside the forms.



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

the forms.
5. Wall and Abutments
No load shall be placed upon finished walls, foundations or abutments until authorized by the
Engineer. Minimum time before loading shall be 7 days.
6. Concrete Placing on Wharf
When placing concrete on wharf decks, the Contractor shall:
Ensure that rate of placing is sufficient to complete proposed placing, finishing and
curing operations within the scheduled time; that experienced finishing machine
operators and concrete finishers are provided to finish the deck; that curing equipment
and finishing tools and equipment are at the site of work and in satisfactory condition for
use.
Immediately prior to placing, the Contractor shall place scaffolding and wedges and
make necessary adjustments. Care shall be taken to ensure that settlement and
defiection due to added weight of concrete will be minimal. The Contractor shall provide
suitable means to readily permit measurement of settlement deflection as it occurs.
Should any event occur which, in opinion of the Engineer, would prevent the concrete
conforming to specified requirements, the Contractor shall discontinue placing of
concrete until corrective measures are provided satisfactory to the Engineer. If
satisfactory measures are not provided prior to initial set of concrete in affected areas, the
Contractor shall discontinue placing concrete and install a bulkhead at a location
determined by the Engineer. Concrete in place beyond bulkheads shall be removed. The
Contractor shall limit the size of casting to that which can be finished before beginning of
initial set.
COMPACTION
1. Immediately after placing, each layer of concrete shall be completed by internal concrete
vibrators supplemented by hand-spading, rodding, and tamping. Tapping or other external
vibration of forms will not be permitted unless specifically approved by the Engineer. Vibrators
shall not be used to transport concrete inside the forms. Internal vibrators submerged in
concrete shall maintain a speed of not less than 7,000 impulses per minute. The vibrating
equipment shall at all times be adequate in number of units and power to properly
consclidate all concrete.
2. Spare units shall be on hand as necessary to insure such adequacy. The duration of vibrating

equipment shall be limited to the time necessary to produce satisfactory consolidation without
causing objectionable segregation. The vibrator shall not be inserted into the lower courses
that have begun to set. Vibrator shall be applied vertically at uniformly spaced points not
further apart than the visible effectiveness of the machine.

EPOXY BONDING COMPOUND

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




FINISHES OF CONCRETE

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

CONCRETE FINISHING DETAILS
1. Concrete Paving

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

2 Smooth Finish

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

3. Broom Finish

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



ITEM 07 : PORTLAND CEMENT CONCRETE PAVEMENT

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

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

Fine Aggregate

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

Coarse Aggregate

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

Water

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

Admixture

Admixture shall only be used with the written pemission of the Engineer. If air-entraining
agents, waler reducing agents, set retarders or strength accelerators are permitted to be used,
they shall not be used in greater dosages than those recommended by the manufacturer, or 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 steel shall not be used for tie bars that are to be bent and re-straightened
during construction, sizes as indicated on the Drawings. The deformed bars shall be Grade 40
and shall be shipped in standard bundles, tagged and marked in accordance with the Code of
Standard practice of the Concrete Reinforcement Steel Institute.

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

Joint Filler

Poured filler for joint shall conform to the requirements of AASHTO M173.

EXECUTION

Concrete Class
The concrete for pavement shall satisfy the following requirements:
Minimum 28-day comprehensive strength : 24 MPa
Minimum Flexural Strength : 3.8 MPa

Maximum Aggregate size : 25 mm



Maximum water cement ratio : 0.52

Proportioning, Consistency and Mixing of Concrete

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

Preparation

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

Formwork Construction

Joints

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

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

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

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

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

Longitudinal and Transverse Contact Joints:

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

Placing Concrete

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




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

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

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

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

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

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 suitable bulkhead shall be placed so as to produce a2 verical 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 is resumed, the
bulkhead shall be removed and a new concrete placed and vibrated evenly and solidly against
the face of previously deposited concrete. Any concrete 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 equipment for protecting the fresh concrete in case of rain,
such as screens which will cause the rain water to run off beyond the edges of the paving, rain
proof tarpaulins or other methods approved by the Engineer. The equipment shall be sufficient
to shelter from rain all areas equal to that paved in two hours of work.

Finishing Concrete

The concrete shall be compacted and finished by a mechanical, self-propelled 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 momentum of the screed on the side
forms. The number of driving wheels, the weight of the machine and the power of the motor
shall be so coordinated as to prevent slippage. The top of the forms and the surface of the
finishing machine wheels shall be kept free from concrete or dirt.

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

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

The concrete 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:



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

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

There 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. The front screed shall be
capable of operating in a position that will strike off the concrete at a sufficient height
above the top of the forms to allow for proper compaction with the vibrating pan. This
type of vibratory finishing machine shall be operated in such manner than each section
of pavement will receive at least one vibratory pass but not more than two passes,
unless otherwise directed.

After the final pass of the finishing machine and when the concrete has started to dry,
the surface of the pavement shall be finished with an approved longitudinal float. The
float may be operated either manually or by mechanical means. The float may be either
of wood or metal shall be straight and smooth and light in weight so as not to displace or
sink into the concrete surface.

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

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

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

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

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

As soon as the concrete has attained its initial set, the edges of the pavement, the
longitudinal joints, the construction dummy and expansion joints not sawn shall be
carefully finished with an edging tool having radius of at least 5mm. The tools, the
special accessories for cutting impressed joints and methods of workmanship shall be
such as will produce a joint whose edges are of the same quality of concrete as the
other portion of the pavement. Methods and workmanship which make use of excess
mortar or grout in this area shall be eliminated. Unnecessary tool marks shall be
eliminated during work, and the edges left smooth and true to line.




Striking Forms

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

Curing Concrete

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

Cleaning and Sealing Joints

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

After removal of side forms, the ends at transverse expansion joints at the edges of the
pavement shall be carefully cleaned of any concrete within the expansion spaces for the entire
depth of slab, care being taken not to 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 Drawings.
Joint sealer shall be poured using approved hand pouring pots, with liquid at a temperature not
less than that recommended by the approved manufacturer.

Opening to Traffic

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

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

Pavement Smoothness, Thickness and Tolerance

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

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

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

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

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

Other areas such as intersections, entrances, crossovers, ramp, etc., will be grouped together
to form a lot. Small irregular areas may be included with other unit areas to form a lot.



ITEM 08 : MOORING SYSTEM
SCOPE OF WORK

1 The work includes furnishing of all labor, materials and equipment to complete the installation of
mooring bollards and fenders in piers/iwharves.

2 The work shall include the supply, transport. handling, storage and installation of fenders
systems in the newly constructed piers.

3. The Contractor shall furnish and install the necessary fittings as shown on the drawings and/or
specified.

Supplementary parts necessary to complete and install each item of works shall be included whether or

not shown or specified. The Contractor shall fumish to relevant trades all anchors, fastenings, inserts,
fittings, fixtures or the like to be installed on or required for securing the works.

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

MATERIAL REQUIREMENTS
MOORING SYSTEM

Designated load capacity of mooring bollards shall be as shown in the drawings, and shall be referred
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 cast steel conforming to the requirements
indicated in the plan/drawings, or approved equivalent.

The size of the bolts, nuts and washers shall be in accordance with the specifications provided in the
plans/drawings. The anchor plate shall be connected to the holding down bolt as shown in the
plans/drawings. All 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 being used in the Works.

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

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

Base Steel:

Chemical composition and mechanical properties of base metal to be used for fabrication of mooring
bollard and its accessories shall comply with ASTM A38 and other required standard stated therein.

Concrete Foundation :

Concrete foundation for mooring bollards shall conform to the requirements of the Section
concerning “Reinforced Concrete”.

Visual Inspection :

All mooring bollards delivered to Site shall be inspected by the Engineer for any signs of flaws
or defect inimical to usage.

Mill Test Certificates:

Two (2) copies of mill test reports shall be submitted certifying that materials meet the specified
standards.



Test Inspection:
Inspection of all materials and methods of fabrication shall be carried out by the Contractor.
However, the Engineer reserves the right to inspect all facilities at any time during the

manufacture to ensure that the materials and workmanship are in accordance with
Specifications and the best of workmanship.

EXECUTION
MOORING SYSTEM

All units shall be installed at the locations shown on the drawings and as directed by the Engineer.




ITEM 08 - ZINC (HOT-DIP GALVANIZED) COATINGS ON IRON AND STEEL

SCOPE OF WORK

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

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

MATERIAL REQUIREMENTS
STEEL OR IRON

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

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

EXECUTION
FABRICATION

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

CASTINGS

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

ZINC

The zinc used in the galvanizing bath shall conform to ASTM Specification B8&. If a zinc alloy is used as
the primary feed to the galvanizing bath, then the base material used to make that alloy shall conform
to ASTM Specification B 6.

BATH COMPOSITION

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



COATING PROPERTIES

Table 1 - Minimum Average Coating Thickness Grade by Material Category

All Specimens Tested

) Steel Thickness Range (Measured), mm (in.)
Material Category

<1116 [ 1/16to<1/8 [ 1/8103/16 | >3/16to<% | =1/4 |
(<18) | (1610<32) | (32104.8) | (>4.8t0<6.4) | (26.4)

Structural Shapes & Plate | 45 65 75 . 85 100 |
Strip and Bar | 45 65 , 75 85 100 |
Pipe and Tubing 1 25 45 75 75 | 75
Wire 35 50 80 65 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 matenal being galvanized. Minimum average thickness of
coating for any individual specimen is one coating grade less than that required in Table 1. Where
products consisting of various material thicknesses or categories are galvanized, the coating thickness
grades of each thickness range and material category of material shall be shown in Table 1. The
specification of coating thickness heavier than those required by Table 1 shad be subject to mutual
agreement between the galvanizer and Engineer

For articles whose surface area is greater than 100,000 mm (160 in 2 (multi-specimen articles), each
test article in the sample must meet the appropriate minimum average costing thickness grade
requirements of Table 1. Each specimen coating thickness grade comprising that overall average for
each test article shall average not less than one coating grade below that required in Table 1.

For articles whose surface area is equal to or less than 100,000 MW (160 in (single specimen articles),
the average of all test articles in the sample must meet the appropriate minimum average costing
thickness grade requirements of Table 1. For each test article, its specimen coating thickness shall not
be less than one coating grade below that required in Table 1

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

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

FINISH

The coating shall be continuous (except as provided below), and as reasonably smooth and uniform in
thickness as the weight size and shape of the item. Except for local excess coating thickness which
would interfere with the use of the product or make it dangerous to handle (edge tears or spikes),




rejection for non-uniform coating shall be made only for plainly visible excess coating not related to
design factors such as holes, joints, or special drainage problems. Since surface smoothness is a
relative tem, minor roughness that does not interfere with the intended use of the product, or toughness
that is related to the as received (un-galvanized) surface condition, steel chemistry to zinc shall not be
grounds for rejection.

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

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

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

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

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

THREADED COMPONENTS IN ASSEMBLIES

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

APPEARANCE

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

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

ADHERENCE

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

SAMPLING

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



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

2 For test by the purchaser after delivery, the lot consists of the single order or the single

delivery load, whichever is smaller, unless the lot identify, established in accordance with
the above, is maintained and clearly indicated in the shipment by the galvanizer.

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

| Number of Pieces in Lot Number of Specimens

3 orless All |
4 to 500 | 3 |
501 to 1,200 5
| 120103200 8
3,201 to 10,000 I 13
1'&.‘,UD1 and over . 20

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

TEST REQUIREMENTS
Magnetic Thickness Measurements:

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

For articles whose surface area is greater than 100.000 mm (160 in), in the average of the three
specimen coating thickness grades comprising each test article is the average coating thickness
for that test article. A specimen must be evaluated for each steel category and material
thickness within the requirements for each specimen of the test article

For articles whose surface area is equal to or less than 100.000 mm? (160 in%), the average of
all specimen coating thickness grades is the average coating thickness for the sample

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

Stripping Method

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




obtained is the test article coating thickness, or in the case of a specimen removed from a test
article, is the specimen average coating thickness.

Table 2 - Coating Thickness Grade

Coating Grade mils oz/ft? pm g/m®

}‘ 35 1.4 | 0.8 | _‘_ 35 ! 245 ‘
40 1.4 1.0 . 45 | 320 |
50 | 2.0 : 1.2 B 50 355 ‘
‘ 55 2.2 | 13 ‘ 55 390
| 60 2.4 | 14 | 80 T 425 _:
I— 65 | 2.8 1.5 ‘ 85 460
| 75 3.0 | g | 75 B 530
B 80 31 , 19 80 565
; 3.3 2.0 ' 85 ‘ 600 ‘
B 100 | 3.8 2..3 | 100 | 705 |

*Conversions in Table 2 are based on the metric thickness value equivalents from the next earlier
version, using conversion factors consistent with Table X 2.1 in Specification A 653/A 653M, rounded to
the nearest 5 um (0.0002 in.). The conversion factors used are: mils = um x 0.03937: oz/ft’= pym x
0.002316; gm= pm x 7.067.

Weighing Before or After Galvanizing

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

Microscopy

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

Adhesion

Determine adhesion of the zinc coating to the surface of the base matal by cutting or prying with
the point of a stout knife, applied with considerable pressure in a manner tending to remove a
portion of the coating. The adhesion shall be considered inadequate if the coating fakes all in




the fom of a layer of the coating so as to expose the base metal in advance of the knifepoint Do
not use testing camed out at edges or corters (points of lowest coating adhesion) to determine
adhesion of the coating. Likewise, do not use removal of small particles of the coating by paring
or whitting to determine failure.

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

The galvanized article should withstand a degree of bending substantially the same as the

ungalvanized article. Flaking or spalling of the galvanized coating is not be constructed as
anembrittiement failure.

inspection, Rejection and Retest

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

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

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

Transport and Storage

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

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

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




ITEM 10 : 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
2,400mm) using % inch (12mm) marine plywood or tarpaulin poster on 3/16 inch (Smm) marine
plywood.

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

See attached drawings for further details of the standard billboard.
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ITEM 11

DESCRIPTION

SAFETY SIGNAGES AND BARRICADES

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 Barricades shall be installed at location(s) designated by the Engineer.

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

be provided.

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

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

FRAMING FOR C.B0m v 1.20m SIGNACES

FROT SEF

FRAMING FOR 0.00m x §.80m SIGRAGES AND DARRICADES

STANDARD PLAN FOR SIGNAGES AND BARRICADES




