ITEM 01 : EXCAVATION WORKS

SCOPE OF WORK

General Provisions

1

The area shall be excavated at the required depth as indicated on the Drawing/s.

2. The work includes furnishing of all labor, materals, plants and equipment required to
completeffinish the excavation works.

Work Schedules

1. After examinations of all relevant data, coordination needs, work constrains, equipment to be
used and other matters, a PERT/CPM diagram showing the detailed schedule/duration and
sequences for the execution of excavation work shall be submitted to the Engineer for approval
within 15 days before the proposed commencement of the Works.

2. Before the commencement of excavation works, the Contractor together with the Authority’s
Representatives and Surveyors shall conduct a pre-joint hydrographic and topographic survey
which will form basis of actual quantity of excavated materials to be removed/excavated.

3. Prior to excavation works, the Contractor shall establish visible markers to clearly define the
limits of the excavation.

EQUIPMENT/LAYOUT OF WORK

Plant

1 The Contractor shall keep on the job sufficient equipment/plant to meet the requirement of the
project.

2. The equipment/plant shall be in satisfactorily operating conditions and capable of efficiently

performing the excavation works with safety as set forth herein and shall be subject to
inspection by the Engineer at all times.

Physical Data/lLayout of Work

1.

The Authority does not guarantee to keep the project excavation area free from obstructions.

2. The Contractor shall conduct the work in such manner not to disrupt the port operational
activities at all times.

3 The Contractor shall layout his work from the govemment established ranges and gauges which
shall be pointed out to him prior to commencement of the excavation work but shall be
responsible for all measurements in connection therewith.

4. The Contractor shall furnish, at his own expense, survey equipment, range markers, poles,
buoys, etc., and labor as may be required in laying out any part of the excavation work.

5. The Contractor shall be responsible for the installation, maintenance and preservation of all
gauges, ranges, platforms, excavation limit markers. Upon completion of the work, the
Contractor shall promptly remove all ranges, markers, and other marker placed by him that may
be detrimental to port operation.

EXECUTION

EXCAVATION WORKS

Description

1. This item shall consist for the removal of existing seabed/ill in conformity with the dimensions
shown in hydrographic and topographic survey plan or as established by the Engineer.

2.

The excavated suitable materials shall be used if proven to pass the requirements as backfilling
materials.
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The excavated good materials shall be stockpiled within the project site to be designated by the
Engineer. The good materials shall be used for backfilling as directed by the Engineer.

Progress of Work

1.

Upon mobilizing sufficient labors, materials, plants and equipment, the Contractor shall works at
such hours as may be necessary, subject to existing laws, to ensure the prosecution of work in
accordance with the approved schedule (PERT/CPM). If the Contractor falls behind the
approved excavation schedule, the Engineer may require the Contractor to increase the number
of shifts and/or equipment without extra cost to the Authority.

Failure of the Contractor to comply with the requirements shall be reasonable grounds to
assume that the Contractor is not performing the excavation work with such diligence as will
insure completion within the specified time, in which case, the Engineer may be compelled to
take steps to protect the interest of the PPA.

When the Contractor elects to work overtime and on Sundays and legal holidays, appropriate
authority from those concern must be secured and notice of his intention to do so shall be
submitted to the Engineer within the reasonable time in advance thereof.

The Contractor shall submit daily excavation reports in duplicate within two (2) days after the
end of the day covered by the report duly signed by the Contractor or his duly authorized
representative and the Engineer. The report shall be made in forms and to be provided by the
Authonty.

The Contractor shall take necessary measures to protect the life and health of his men in
accordance with the existing laws and regulations of the Government. The Contractor shall
provide safety devices to Engineer and personnel while on board the equipment/plant in
performance of their official duties.

The Contractor shall put up and maintain such markers and buoys as will prevent any accident
in consequence of his excavation work. No liability whatsoever attaches to the Authority, if as a
result of the operations or installation, an accident happens in the project area. The Contractor
shall hold the Authority free and harmless against any or all claims of persons involve in such
accidents

EXCAVATED MATERIALS

;

Disposal of excavated unsuitable materials from seabed shall be transported and deposited at
10.00 kms. (minimum) away from the area {0 be excavated.

Stockpiling and usage of excavated materials from existing backfill shall be approved by the
Engineer in coordination with the Agency.

Displace Materials

1

Should the Contractor, during the progress of the excavation works, lose, dump, throw
overboard, sink, misplace any materials, plant, machinery or appliance which may be
dangerous to or obstruct navigation and/or port operations activities, the Contractor shall
immediately give notice with description and location of such obstruction to the Authority and
when required, shall mark the obstruction until such time the same is removed

Should the Contractor refuse, neglect or delay compliance with the above requirements, such
obstructions shall be removed by the Authority and the cost of its removal shall be deducted

from any money due or to become due to the Contractor or proceeded against his performance
bond.

Any excavated materials that is deposited other than the designated area will not be paid and
the Contractor shall be required to remove such misplaced materials and deposit it to where
directed at his expense.



INSPECTION

1,

No PPA Project Engineer or Authority's Representative is authorized to change any provisions
of the excavation specifications without written authorization of the Authority.

2 Nor shall the presence or absence of a PPA project Engineer or Authority's Representative
relieve the Contractor from any of his responsibility under the Contract.
PAY LIMITS

It is to be clearly understood that no payments will be made for excavation beyond the excavation
limits. The Contractor shall bear all the cost of over excavation beyond the project depth and in
addition, of any remedial measures ordered by the Authority or its representative to be taken in areas
over excavation is not permitted.

SOUNDINGS

1

The Contractor, in the presence or joint with the Authority’s Representative and during the
progress of the excavation works, shall perform continuous checking of the depth thru
soundings.

For the purpose of work progress payments; the Contractor, jointly with the Authority's
Representative and/or Surveyors, shall conduct soundings on areas subjected to excavation
activities during the month or the preceding period for which payment is being claimed.

The Contractor will be responsible for all costs invoived in the above mentioned such as costs
for the survey equipment, measurement, markings, materials and other cost related thereto.




ITEM 02 : ROCKWORKS
SCOPE OF WORK

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

SETTING OUT OF WORKS
1. Topographic/Hydrographic Survey

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

2. The Contractor shall set out the Works and shall solely be responsible for the accuracy of such
undertaking. Visible construction markers shall be used to clearly define horizontal limits prior to
placing of any matenal.

MATERIAL REQUIREMENTS

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

2. All rocks shall have a minimum unit weight of 2,650 kg per cubic meter (specific gravity 2.65) of
solid materials when measured dry.

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

< Rocks of the primary cover layer shall be sound, durable and hard. It shall be free from
laminations, weak cleavages, and undesirable weathering, and shall be of such character that it
will not disintegrate from the action of the air, seawater, or in handling and placing. All stone
shall be angular quarry stone.

5. All rocks shall conform to the following test designations:
Apparent specific gravity ASTM C 127
Abrasion ASTM C 535
EXECUTION

QUARRY SITE AND ROCK QUANTITY

1. It is the Contractor's responsibility to make necessary surveys / investigations on quarry sites
applicable to the Works, taking into consideration the nature of the rock works required under
the Contract such as required quality, total quantity and daily required quantity, transportation
method and route etc.,

2. The Contractor shall submit data on characteristics of proposed quarry sites together with the
location of sites, test results of their products and samples for the approval of the Engineer.

3. When the Contractor intends to operate a quarry for the Works, the Contractor shall take all the
responsibilties in connection with its operation including, but not limited to, obtaining all
necessary permits and approvals, payment of safety measures or like (if any), provisions and
maintenance of safety measures and temporary access roads, all of private and public roads
and temporary jetties to be used to transport quammied matenals and the compliance with all
regulations etc. required by the authorities having jurisdiction over any part of the operation.



Should any explosive be used in the quarry operations, the Contractor shall be responsible to
meet laws and regulations, wherever applicable, established by the Local Government and
Central Government Department concermned.

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

The finish bulkhead shall be true to grade and section. The spaces/voids between rocks shall be
filled/sealed with 2 kg. to 16 kg. rocks and shall be approved by the Engineer before placing
geotextile filter thereon to prevent the filling materials (soil and sand) from escaping to cause
scouring and settlement of finished surface.

STORAGE OF MATERIALS

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

SAMPLING TEST

1.

Thirty (30) days prior to commencement of rock works, samples and test results of rock material
which conforms to the Specifications called for in the Contract shall be submitted to the
Engineer for evaluation and approval.

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

Rocks accepted at the quarries before shipments or at the site before placement shall not be
used as a waiver. The Engineer has the right to reject any inferior rock quality.

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

CROSS-SECTIONS OF COMPLETED ROCKWORK

Cross-sections showing the elevations of the completed rock works and the terrain of the existing

seabed prior to construction shall go together with every progress report and request for progress or
final payment.

Rock works which was previously paid should be easily identified from sections being requested for
payment.



ITEM 03 : GEOTEXTILE FABRIC
SCOPE OF WORK

This work covers all the following requirements regarding the installation of geotextile (filter fabric) in
accordance with the lines, grades, and dimensions shown in the drawings.

MATERIAL REQUIREMENTS

The geotextile fabric shall meet the following requirements in full. If required, a sample of 1.0 sq.m.
shall be supplied to the Engineer for approval and retention for purposes of comparative testing against
materials randomly sampled from the site.

1 PHYSICAL PROPERTIES

a. The geotextile material shall be a nonwoven needle punched type comprising of needle
punched polypropylene fibers or its equivalent.

b. The geotextile matenal shall be UV stabilized to ensure retention of minimum 70%

onginal tensile strength after 90 days exposure to sunlight. The manufacturer shall
submit test results to the Engineer for approval.

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

2, MECHANICAL AND HYDRAULIC PROPERTIES

The geotextile supplier is required to certify that the materials delivered to site will be proven to
meet or exceed the following properties:

o I TEST
TECHNICAL PROPERTIES UNIT | MINIMUM | STANDARD
'A. Physical Characteristics: B
Minimum Mass (g/m?) 540 | ASTM D5261
(per unit area) a - |
Thickness (F=2 kpa) mm 45 ASTM D5199
_B. Mechanical Properties:
Tensile Strength (md/cd) KN/m 13722 ASTM D4595
f— — — —n s .
Tensile elongation (md/cd) % 20/40 ASTM D4585
. i
| CBR Puncture Resistance ! N 3000 ASTM D6241
C. Hydraulic Properties: e —
Effective Opening Size (mm) 0.08 ASTM D4751
(Oso Wet Sieving)
Water Permeability:
Permittivity (s") 0.5 | ASTMD4491

EXECUTION

1. The geotextile shall be delivered to site with an outer wrapper to protect it from exposure to the
elements.

2 Prior to laying of geotextile filter, stone filler shall be placed between gaps or voids of armour /
core rocks as likewise mentioned in the requirements of item “Rock Works".



The non-wooven geotextile filter shall be installed and lay manually at site as per design
drawings. The filter shall be laid lengthwise down slopes and appropriately anchored along the
top edge.

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

The geotextile shall be proven to resist dynamic puncture damage when subject to impact
stress from stone armour (200-400 kg.) dropped from a minimum height of 2.0 m. and should be
laid on at least 1-foot sand and gravel bedding. Geotextile failing to resist puncture shall not be
accepted.

To facilitate site Quality Assurance, each roll of geotextile delivered to site shall be clearly
labeled with brand name, grade, and production batch number.

Geotextile overlaps shall be at least 1.0 m unless otherwise stated on the drawings.
Alternatively, geotextile overaps are to be heat-welded or sewn using appropriate
polypropylene or other synthetic thread and portable hand sewing equipment.



ITEM 04 - RECLAMATION AND FILL

SCOPE OF WORK

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

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

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

The following major items of works are included:

s Supply and fill of suitable materials to places required to upgrade elevation of areas as shown in
the drawings.
a. Compaction of fill materials
b. Supply and placing of filter fabric

2. The work may also include the construction of temporary dike or structure to enclose the

reclamation material before the completion of a permanent waterfront containment structure.

MATERIAL REQUIREMENTS
1. Filling Materials
a General

All sources of filling materials shall be approved by the Engineer.

Appropnate quantties of sample of all materials to be used in the Works shall
be submitted for acceptance and approval by the Engineer thirty (30) days before the
commencement of work.

General filling shall consist of approved material from approved sources of suitable
grading obtained from excavation, quarries or borrow pits, without excess fines, clay or
silt, free from vegetation and organic matter.

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

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

Fill Materials other than Dredged/Excavated Materials

Fill materials for reclamation purposes other than dredged materials shall be pit sand,
quarry run, gravel or mine tailings. The fill material shall be of the same quality or better
as approved by the Engineer.

Type of Filing Materials
c:) Selected Fill Materials

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

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




Mot more than 10 percent by weight shall pass the No. 200 sieve (75
microns).

ii. Maximum particles size shall not exceed 75 mm.

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

iv. The material shall have a plasticity index of not more than 6 as
determined by AASHTO T 90.

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

c.2 Sand and Gravel Fill

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

c3 Excavated Materials
The excavated materials shall be used for backfilling as directed by the Engineer.

EXECUTION

Reclamation and Fill

a.

General

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

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

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

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

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

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

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



TRIAL SECTION

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

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

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

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

CROSS-SECTIONS OF COMPLETED RECLAMATION

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

FIELD COMPACTION TEST

Field Density tests to determine the percent of compaction of the material (selected fill, aggregate base
course, etc) shall be conducted. Compaction of each layer thereafter shall continue until a field density
of 95 percent of the maximum dry density in accordance with AASHTO T/180 Method D has been
achieved. In place density determination shall be made in accordance with AASHTO T191/ ASTM D
1556.
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ITEM 05 : AGGREGATE BASE COURSE
DESCRIPTION

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

MATERIAL REQUIREMENTS

Agagregate for base course shall consist of hard, durable particles or fragments of crushed stone,
crushed slag or crushed or natural gravel and filler of natural or crushed sand or other finely divided
mineral matter. The composite material shall be free from vegetable matter and lumps or balls of clay,
and shall be of such nature that it can be compacted readily to form a firm, stable base.

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

The base course material shall conform to the following Grading Requirements

Grading Requirements

Sieve Designation Mass Percent Passing

‘Standard |  Alternate ‘ Grading ‘Grading

. mm | US Standard | A B

| 50 ! 2 | 100 |

| | | |
375 | 1-1Z = 100 |
250 | 17 - e0-8 | -
19.0 34" - . 60-85 |

| 128 | 173 35-65 -

| 475 No. 4 20-50 | 30-55 |

‘l 0425 | No.40 | 5-20 | 8-25

0075 No. 200 0-12 | 2-14 |

= — -}

The fraction passing the 0.075 mm (No. 200) sieve shall not be greater than 0.66 (two thirds) of the
fraction passing the 0.425 mm (No. 40) sieve.

The fraction passing the 0.425 mm (No. 40) sieve shall have a liquid limit not greater than 25 and
plasticity index not greater than 6 as determined by AASHTO T 89 and T 90, respectively.

The coarse portion, retained on a 2.00 mm (No. 10) sieve shall have a mass percent of wear not
exceeding 50 by the Los Angeles Abrasion test determined by AASHTO T 86.

The material passing the 19 mm (3/4 inch) sieve shall have a soaked CBR value of not less than 80%
as determined by AASHTO T 193. The CBR value shall be obtained at the maximum dry density
(MDD) as determined by AASHTO T 180, Method D.

If filler, in addition to that naturally present, is necessary for meeting the grading requirements or for
satisfactory bonding, it shall be uniformly blended with the base course material on the road or in a pug
mill unless otherwise specified or approved. Filler shall be taken from sources approved by the




Engineer, shall be free from hard lumps and shall not contain more than 15 percent of material retained
on the 4.75 mm (No. 4) sieve.

CONSTRUCTION REQUIREMENTS
PLACING

The aggregate base material shall be placed at a uniform mixture on a prepared sub-base/ subgrade in
a quantity which will provide the required compacted thickness. When more than one layer is required,
each layer shall be shaped and compacted before the succeeding layer is placed.

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

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

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

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

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

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

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

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

Compaction of each layer shall continue until 2 field density of at least 100 percent of the maximum
dry density determined in accordance with AASHTO T 180, Method D has been achieved. In-place
density determination shall be made in accordance with AASHTO T 191/ASTM D 1556.

TRIAL SECTION

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

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



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

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

SURVEYS AND SETTING OUT WORKS

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

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

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

TOLERANCES

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

| Permitted variation from design +10 mm

| THICKNESS OF LAYER

| Permitted variation from design + 5mm
LEVEL OF SURFACE -10 mm

| Permitted SURFACE IRREGULARITY 5 mm
Measured by 3-m straight-edge
Permitted variation from design | +02%
CROSSFALL OR CAMBER '
Permitted variation from design +0.1%
LONGITUDINAL GRADE over
25 m in length

METHOD OF MEASUREMENT

Aggregate Base Course will be measured by the cubic meter (m3). The quantity to be paid for
shall be the design volume compacted in-place as shown on the Plans, and accepted in the completed
base course. No allowance shall be given for materials placed outside the design limits shown on the
cross-sections. Trial sections shall not be measured separately but shall be included in the quantity of
aggregate base course.



ITEM 06 : REINFORCED CONCRETE
SCOPE OF WORK

All works falling under this Section shall include reinforced concrete for all kinds and parts of any
reinforced concrete structure.

GENERAL PROVISIONS

1 Full cooperation shall be given to the other trades to install embedded items. Suitable templates
or instructions will be provided for setting, items shall have been inspected, and tests for
concrete or other materials or for mechanical operations shall have been completed and
approved.

2 The following publications of the issues listed below, but referred to thereafter by basic
designation only, form as an integral part of this Specification to the extent indicated by the
reference thereto:

a American Concrete Institute (ACI) Standards:

ACI 117 Standard Specifications for Tolerances for Concrete Construction and
Materials

ACI121R Quality Management System for Concrete Construction
ACI201.2R  Guide to Durable Concrete

ACl 211.1 Standard Practice for Selecting Proportions for Normal, Heavyweight, and
Mass Concrete

ACI 214R Recommended Practice for Evaluation of Strength Test Results of
Concrete

ACI 301 Specifications for Structural Concrete

ACI3042R Placing Concrete by Pumping Methods

ACI 304R Guide for Measuring, Mixing, Transporting, and Placing Concrete
ACI 305R Hot Weather Concreting

ACI 306.1 Standard Specification for Cold Weather Concreting

ACI 308R Guide to Curing Concrete

ACI 309R Guide for Consolidation of Concrete

ACI311.4R  Guide for Concrete Inspection

ACI318M  Metric Building Code Requirements for Structural Concrete and
Commentary

ACI 347 Guide to Formwork for Concrete
ACISP-15  Field Reference Manual: Standard Specifications for Structural Concrete
with Selected AC! and ASTM References

ACI| SP-2 ACI Manual of Concrete Inspection



American Society for Testing and Materials (ASTM) Publications:

ASTM C 150
ASTMC 114
ASTMC 185
ASTMC 115

ASTM C 204

ASTM C 151

ASTM C 108

ASTM C 266

ASTM C 191
ASTMC 33
ASTMC 136
ASTM C 117

ASTMC 28

ASTMC 128

ASTMC 87

ASTMC 88

ASTM C 142
ASTMC 87
ASTM C 127

ASTM C 535

ASTMC 88

ASTM C 131

ASTM C 84
ASTMD 512
ASTMD 516

Standard Specification for Portland Cement

Standard Method for Chemical Analysis of Hydraulic Cement

Standard Method for Air Content of Hydraulic Cement

Standard Test Method for Fineness of Portland Cement by the Turbidimeter

Standard Test Method for Fineness of Hydraulic Cement by Air-Permeability
Apparatus

Standard Test Method for Autoclave Expansion of Portland Cement

Standard Test Method for Compressive Strength of Hydraulic Cement
Martars

Standard Test Method for Time of Setting of Hydraulic-Cement Paste
Gilmore Needles

Standard Test Method of Time Setting of Hydraulic Cement by Vicat Needle
Standard Specification for Concrete Aggregates
Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates

Standard Test Method for Materials Finer than 75 micron (No. 200) Sieve in
Mineral Aggregates by Washing

Standard Test Method for Bulk Density (Unit Weight”) and Voids in
Aggregate

Standard Test Method for Density, Relative Density (Specific Gravity), and
Absorption of Fine Aggregates

Standard Test Method for Effect of Organic Impurities in Fine Aggregate on
Strength of Mortar

Standard Test Method for Soundness of Aggregates by Use of Sodium
Sulfate or Magnesium Sulfate

Standard Test Method for Clay Lumps and Friable Particles in Aggregates
Standard Test Method for Absorption and Bulk Specific Gravity of
Dimension Stone

Test Method for Specific Gravity and Absorption of Coarse Aggregate

Standard Test Method for Resistance to Degradation of Large-Size
Aggregate by Abrasion and Impact in the Los Angeles Machine

Standard Test Method for Soundness of Aggregates by Use of Sodium
Sulfate or Magnesium Sulfate

Test Method for Resistance to Degradation of Small-size Coarse
Aggregate by Abrasion and Impact in the Los Angeles Machine

Standard Specification for Ready-Mixed Concrete
Chloride lon in Water

Sulfate lon in Water




ASTMA 615

ASTMA 370

ASTMA 510

ASTMA 6

ASTMC 31

ASTMC 39

ASTMC 172
ASTMC 192

ASTM C 293

ASTMC78

ASTMC 42

ASTMC 174
ASTM C 143

ASTM C 494

Standard Specification for Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement

Standard Test Methods and Definitions for Mechanical Testing of Steel
Products

Standard Specification for General Requirements for Wire Rods and Coarse
Round Wire, Carbon Steel

Standard Specification for General Requirements for Rolled Structural Steel
Bars, Plates, Shapes. and Sheet Piling

Standard Practice for Making and Curing Concrete Test Specimens in
the Field

Standard Test Method for Compressive Strength of Cylindrical Concrete
Specimens

Standard Practice for Sampling Freshly Mixed Concrete

Standard Practice for Making and Curing Concrete Test Specimens in the
Laboratory

Standard Test Method for Flexural Strength of Concrete (Using Simple
Beam with Center-Point Loading)

Standard Test Method for Flexural Strength of Concrete (Using Simple
Beam with Third-Point Loading)

Standard Test Method for Obtaining and Testing Drilled Cores and Sawed
Beams of Concrete

Standard Test Method for Measuring Thickness of Concrete Elements
Using Drilled Concrete Cores
Standard Test Method for Slump of Hydraulic-Cement Concrete

Standard Specification for Chemical Admixtures for Concrete

ASTM C 1017 Standard Specification for Chemical Admixtures for use in

ASTM C 171

ASTM C 309

ASTM 5329

Producing Flowing Concrete
Standard Specification for Sheet Materials for Curing Concrete

Standard Specification for Liquid Membrane-Forming Compounds for
Curing Concrete

Standard Test Methods for Sealants and Fillers, Hot Applied, For Joints and
Cracks in Asphaitic and Portland Cement Concrete Pavements

ASTM D 5167 Standard Practice for Meiting of Hot Applied Joint and Crack Sealant and

ASTM A 706

Filler for Evaluation

Standard Specification for Low-Alloy Steel Deformed and Plain Bars
for Concrete Reinforcement

ASTM A 866 Standard Test Method for Magnetic Particle Examination of Steel

Forgings using Altemating Current

ASTM C 1064 Standard Test Method for Temperature of Freshly Mixed

Hydraulic-Cement Concrete

ASTM C 1077 Standard Practice for Laboratories Testing Concrete and Concrete

Aggregates for use in Construction and Criteria for Laboratory
Evaluation



