



Section VI. Specifications



SPECIFICATIONS

REPAIR OF DAMAGED PORT FACILITIES
CAUSED BY TYPHOON NONA
PORT OF SAN ANDRES, QUEZON


1.	ROCK WORKS

	1.1	GENERAL

The work includes the furnishing of all labor, materials and equipment required for the rock works including slope protection armour, underlayer, rock fill, riprap, scour rock protection, filters sand mattresses, and filter fabric in accordance with these Specifications and as indicated in the drawings or as directed by the Engineer.

Rock to be used shall be fissure-free and shall not disintegrate in sea water. Specific gravities shall not be less than 2.65.

	1.2	WORK PROGRAM

The Contractor, before the commencement of work shall submit for the Engineer's approval his proposed methodology in placing of core, under layer and armour materials and the detailed plan for the transport of the rock materials including the location plan of the quarry site.

Supply and placing of rock materials called for in the Contract shall be the entire responsibility of the Contractor.

	1.3	SURVEY AND SETTING OUT OF WORKS

Prior to commencement of the "Works, the Contractor together with the Engineer shall conduct topographic survey and sounding of sea bed to determine actual field conditions. These surveys shall 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. Visible construction markers to clearly define horizontal limits of the "Works shall be established by the Contractor prior to placing of any material.

	1.4	SHAPE OF ROCK

The shape of rocks to be used shall generally be angular. Smooth, rounded rocks shall not be accepted/allowed to be incorporated in the works. The smallest size of a typical rock shall be at least 25% of the size of the largest rock accepted/allowed for use in the works.

[bookmark: _GoBack]	1.5	QUARRY SITE AND ROCK QUANTITY

a.	Necessary survey/investigation of quarry sites applicable to the "Works shall be the responsibility of the Contractor. Quality and quantity of rocks as called for in the Contract shall be the priority consideration in the selection of quarry site.

b.	The Contractor shall submit his investigation data and test results on rock samples for the approval of the Engineer.
c.	The Contractor, when lie so intends to operate a quarry, shall be responsible for the operation including, but not limited, to obtaining ail necessary permits, compliance to all regulations., payment, of royalties or the like (if any), provision and maintenance of safety measures and temporary access roads and jetty for the transportation of quarried materials.

d.	The Engineer reserves the right to suspend any operation in connection with the natural rock and borrow pit, when in his opinion such quarried rock do not comply with the Specifications called for in the Contract. In such case, the Contractor shall comply with the Engineer's instruction.

	1.6	STORAGE OF MATERIALS	

Rock materials  shall be  stored by class,  in a manner approved by the  Engineer,  in a yard kept clean and free from undesirable materials.

	1.7	SAMPLING TEST	

a. Prior to commencement of rock works, samples of rock material with the test results conforming to the Specifications called for in the Contract shall be submitted to the Engineer for approval.

b. Sample rocks from different sources and of different class shall also be submitted with test results and certificates each for the Engineer's approval.

c. Rocks accepted at the quarries before shipments or at the site before placement shall not construed as a waiver of the right of the Engineer to reject any rock which does not meet the requirement of the Specifications.

d. Sample/s of each class of the approved materials are to be kept in the field for comparison/checking of delivered materials.

	1.8	PLACING OF ROCKS	

a. The rocks shall be placed in accordance with the typical, sections and elevations shown in the drawings. The methods of placing of rocks to be followed shall be based on sound engineering practice and as noted in the drawings, unless otherwise directed by the Engineer,

b. Mound core materials shall be placed in a manner that will prevent segregation of rock sizes, and shall be dumped as uniformly as possible using appropriate equipment or other suitable means as approved by the Engineer.

	1.9	MEASURING ROCKS FOR PAYMENT	

The quantity of" rocks actually furnished and placed shall be determined by using the measured actual cross-sections of the bulkhead/rock causeway at 2O meters interval or closer if necessary. Sounding along the bulkhead/causeway shall be made immediately before and after placing of rocks to the configuration/shape and section as indicated in the drawings. The settlement determined by using settlement rod or plate shall be considered in the computation.

	1.10	 CROSS-SECTIONS OF COMPLETED ROCKWORK

Cross-sections showing the elevations of the completed rockworks, and the terrain of the existing seabed prior to construction shall accompany every request for progress/final payment. Sections previously paid should be distinguished from sections being requested for payment.





	1.11	ARMOURING SLOPES UNDER WHARF DECK

a. After driving of piles, fine grade slope area shall be protected to an even surface. Depressions shall be filled with suitable rock material to provide uniform surface after dredging work, has been completed, within 10 meters of the wharf line.

b. Protection of piles from damage shall be considered during the slope, armouring operations.

c. The Contractor shall employ controlled placing methods to secure uniform layer of specified dimension of underlayer rocks and ensure that the entire slope including the area around the piles are covered. Divers assistance shall be employed to satisfactorily complete the work.

d. Armour rock shall only be placed after completion of the installation of the underlayer rocks and upon acceptance by the Engineer. The Contractor shall use suitable and approved method to ensure uniform layer of specified thickness and armour protection that covers the entire slope area. Divers assistance shall be employed to complete the work.


2.	GEOTEXTILE FILTER FABRIC

	2.1	SCOPE

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.

	2.2	GENERAL

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.

	2.3	PHYSICAL PROPERTIES

a. The geotextile fabric shall be made of non-woven type and comprising of 100% polypropylene continuous filaments. The geotextile shall manufactured from two (2) component geotextile layers with different diameter size fibers needle punched together to form a homogeneous sheet.

b. The design of the component layers shall be such that one layer shall exhibit proven constriction .characteristics and one layer ensures construction survivability.

c. Heat-bonded geotextile and geotextile manufactured from staple (short), waste, recycled, or mixed raw materials fibers not derived from single-source polymer will be rejected.

d. The geotextile must be ultra violet stabilized and the manufacturer shall certify that the quality of polymer used in the manufacture of the geotextile is such that retention of at least 80% of original tensile strength values after 3 months continuous exposure to natural sunlight will be achieved.

e. Fibers used in the manufacture of the geotextile shall be resistant to long-term contact with damp cementations substrates or acid or alkali leachate solutions in the pH range 2-13.

f. Where the geotextile is required as a filter in silty soil conditions., the minimum porosity of geotextile shall be >80%.


	2.4	MECHANICAL AND HYDRAULIC PROPERTIES

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

Minimum Normal Mass
(ISO-9.864)										400 g/sq.m.

Tensile Strength ( MB/CD )
(ISO 10319)										24/24 kN/m

Tensile Elongation ( MD/CD )
(ISO 10319)										90/40%

Effective Opening Size O90 wet sieving)
(ISO 12956)										0.08 mm

Number of constriction in filter layer
(ace. Giroud)										25 - 40

Permeability normal to plane
(ISO 11058)										451/sq.m./s

CBR Puncture Strength
(ISO 12236)										3,300N

Thickness under 2kPa pressure
(ISO 9863)										3.0mm


	2.5	STORAGE INSTALLATION AND MEASURE

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

b. Installation of the geotextile shall be in accordance with the manufacturer's instructions.

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

d. The geotextile shall be proven to resist dynamic puncture damage when subject to impact stress from stone armor (200-400 kg.) dropped from a minimum height of 2,0m. Geotextile failing to resist puncture shall not be accepted.

e. To facilitate site Quality Assurance, each role of geotextile delivered to site shall be clearly labelled with brand name, grade, and production batch number and this information is required to be clearly printed at regular intervals along the entire length of each roll.

f. Geotextiles overlaps shall be at least 1.0m when installed underwater -and 0.35m for installation in dry conditions unless otherwise stated on the. drawings. Alternatively, geotextile overlaps are to be heat-welded or sewn using appropriate polypropylene or other synthetic thread and portable hand sewing equipment. Joint seams shall meet or exceed 80% of the fabric's tensile strength.

g. The quantities of geotextile to be paid for shall be the net covered area completed in place, accepted, and measured in final portion. All overlap requirements laying cost shall be- included at the unit bid for the item. Geotextile (Filter Fabric) shown in the Contractor price schedule.

3.	REINFORCED CONCRETE

	3.1	GENERAL

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

	
	3.2 	MATERIALS

a. Cement

Cement used shall be Type I Portland conforming to the requirements of the latest revision of AST1VI C 15O "Standard Specifications for Portland Cement".

b. Coarse Aggregate

Coarse Aggregates shall be washed, well graded, hard pieces of gravel, crushed gravel or rock conforming to the requirements of AST1VI C 33 "Standard Specification for Concrete Aggregates".

c. Fine Aggregate

Fine Aggregates shall be washed sand, stone screenings or other inert materials of same characteristics, or any combination thereof composed clean, hard, strong, uncoated grains and free from injurious amount of dust, lumps of clay, shale, alkali, and organic matter. It shall conform to the requirements of AST1VI C33 "Standard Specifications for Concrete Aggregates". Beach sand shall not be used unless approved by the Engineer.

d. Admixtures

Unless otherwise required by field conditions admixtures may be used subject to the expressed approval of the Engineer. The cost thereof shall be considered as already included in the unit cost bid of the Contractor for the concrete.
	
	3.3	STORAGE OF MATERIALS

a.	Cement shall be stockpiled as closely as possible in weatherproof storage sheds, stacks suitably elevated above ground to prevent cement absorption of moisture.

b. Aggregates shall be placed in stockpile in a manner preventing segregation thereof and contamination with foreign materials.

c. Reinforcing steel bars shall be stored properly, covered and protected from humidity to prevent rusting and contamination with oil, dirt or other objectionable matters.

	3.4	DESIGNED STRENGTH OF CONCRETE

Concrete for structural parts or members such as bearing piles or columns shall develop a minimum 28-day compressive cylinder strength of 4,5OO psi, and for deck or floor slabs, beams and girders of the structure shall develop a minimum 2 8 -day compressive cylinder strength of 3,5OO psi., unless otherwise indicated in the

Concrete for-non- structural parts or members such as partition Avails and slab on fill shall develop a minimum 28-day cylinder strength of 3,OOO psi., unless otherwise indicated in the drawings.

	3.5	TRIAL BATCH FOR CONCRETE

Thirty (3O) calendar days before the start of concreting works, the Contractor shall submit design mixes and the corresponding test result made on sample thereof. Sampling and testing shall be in accordance with the ASTM Standard procedures for sampling and testing, for the particular design strength(s) required.

The particulars of the mix such as the slump and the proportionate weights of cement, saturated surface dry aggregates and water used shall be stated. Test results shall show 28-day strength(s) fifteen (15^o) percent higher than the ultimate strength(s) required.
The design mix for concrete to be used shall be submitted together with at least three (3) standard cylinder samples for approval at least one (1) month prior to the start of each concreting schedule. Such samples shall be prepared in the presence of the Engineer.

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

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


	3.6	CONCRETE PROPORTION AND CONSISTENCY

Concrete proportion should produce mix consistencies that will work readily into angles and corners of the forms and around reinforcements irrespective of the method of placing employed, without permitting the materials to segregate or excess water to collect on the surface of the concrete and with separated individual particles of aggregates showing coating of mortar with proportionate amount of sand. The total aggregate in the proportion used shall be such that when sieved, the weight passing the No. 4 standard sieve shall be thirty percent (30%) of the total.

The methods used for measuring materials going into the concrete mix shall permit easy checking and control of proportions at any time during the work.

	3.7	MIXING OF CONCRETE

All concrete used shall be machine-mixed at the site. Each batch shall be mixed at the mixer's design speed, for at least 1-1/2 minutes after all concrete materials are simultaneously placed in the mixer. The ideal rotation speed of the mixer shall be between 14 and 2O rprn.

All mix contents of the mixer shall be thoroughly removed before any succeeding batch is placed.

The materials for the first batch shall contain sufficiently excess cement, sand and water to coat the inside walls of the mixer without reducing the required mortar content of the mix.

The mixer shall be provided with devices for accurately measuring and controlling the amount of water used in each batch and for automatically recording the number of revolutions of the mixer.

Hand mixing of concrete will only be allowed in case of mixer breakdown, in which case it shall be stopped as soon as pouring for the particular section is completed, or at a construction joint as directed by the Engineer.

Re-tempering or remixing of partially hardened concrete with the addition of water will not be permitted.

	3.8	PLACING OF CONCRETE

a.	Concrete shall be placed in the presence of the Engineer only after the forms, reinforcing bars and other spaces to receive the concrete have been inspected and approved by him.

b.	Concrete shall be placed only when wind and weather conditions will allow proper placement and curing of the concrete. Notice of any concreting operations shall be served to the Engineer at least three (3) days ahead of each schedule.

c.	Mixed concrete shall be deposited in its final position within a practicable time. Each succeeding fresh deposit for particular structural member shall be placed at a practicable rate to prevent cold joints. Each successive fresh deposit of concrete shall be vibrated vertically at uniformly spaced points and levels, of such duration and intensity to compact the concrete thoroughly but shall be discontinued the moment segregation of materials is noticed.


d.	Where concreting operations involve a fall more than l.5Ometers (4.92 feet), the fresh concrete shall be poured through approved sheet metal conduit or pipes. The pipes shall be kept full of concrete and its lower end kept below the surface of concrete throughout the pouring operations.

e. Deposition of concrete shall be in such a way as to prevent segregation of the materials and the displacement of the4 reinforcement. Placing shall be done preferably with the use of buggies, buckets or wheel-borrows. Troughs, conveyors and pipes and the manner of use of each one shall be with the expressed permission of the Engineer.

f.	Each layer of concrete shall be placed approximately normal as possible in uniform layers not exceeding 0.30 meter, unless otherwise ordered. The rate of placing concrete in the forms shall preferably be 0.025 meter (0.082 feet) vertical rise per minute.

	3.9	CONSTRUCTION JOINT

During stoppage of concrete pouring operations, and when jointing of old concrete becomes necessary, the following point should be observe:

a. Construction joint not indicated in the drawings shall be located as to least affect the strength of the structure. Such locations will be as pointed out by the Engineer.

	3.10	FORMS AND FALSEWORK

All forms and falsework to be used in the work must be designed, and constructed by the Contractor for rigidity and adequacy for carrying the loads of the fresh concrete and/or additional superimposed construction loads. The Authority may from time to time verify the adequacy and safety of such temporary works and may require the Contractor to submit detailed designed drawings of forms and falseworks proposed to be used. Approval of such drawings or design of forms, however, shall not relieve the Contractor of his liability on resulting imperfections or damages to the finished concrete, or other damages which may directly result therefrom.

Forms may be re-used but shall be scrapped by a wire brush of all clinging mortar. Bulges should be planed and realigned prior to its use.


4. 	CONCRETE PAVEMENT

4.1	SCOPE OF WORK	

The works include the furnishing of all labor, materials and equipment required for the preparation of subgrade, construction of subbase course, base course, asphalt pavement and concrete pavement together with concrete curb and gutter and sidewalks. The works shall be in accordance with the lines and grades shown on the Drawings or as directed by the Engineer and in conformity with these Specification.

4.2	MATERIALS REQUIREMENTS

4.2.1	Subgrade

Unless otherwise stated in the Contract and except when the Subgrade is in rock cut, all materials below subgrade level to a depth of 150mm or to such greater depth as may be specified shall meet the requirements of specifications of Reclamation & Fill.

4.2.2	Aggregate Subbase Course

Aggregates for subbase shall consist of hard, durable particles or fragments of crushed stone, crushed sand or other finely divided mineral matter. The composite materials shall be free from vegetable matter and lump or balls of clay, and shall be of such nature that can be compacted readily to form a firm, stable base.	

The subbase material shall conform to the grading requirements given in     Table A.
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					Table A.   Subbase Grading Requirements

The faction passing the$.075 mm (No. 200) sieve shall not be greater than 0.67 (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 90, respectively!

The coarse portion, retained on a 2.0 mm (No. 10) sieve, shall have a mass percent of wear not exceeding 50 by the Los Angeles Abrasion Test as determined by AASHTO T 96.

The material shall have a soaked CBR value of not less than 25% as determined by AASHTO T 193. The CBR value shall be obtained at the maximum dry density as determined by AASHTO T 180, method D.

4.2.3   	Crushed Aggregate Base Course

It shall consist of hard, durable particles or fragments of stone or gravel crushed to the size and of the quality requirements of this Clause. It shall be clean and free from vegetable matters, lumps or balls of clay and other deleterious substance's. The material shall be of such nature that it can be compacted readily to form a firm, stable base.

The base material shall conform to the grading requirements of Table B whichever is called for in the Bill of-Quantities.
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The portion of the material passing the 0.75 mm (No. 200) sieve shall not be greater than 0.067 (two/thirds of the fraction passing the 0.425 mm (No. 40) sieve.

The portion of the material passing the 0.425 (No. 40) sieve shall have a liquid limit of not more than 25 and a plasticity index of not more than 6 as determined by AASHTO and 90, respectively.

The coarse aggregate retained on a 2.00 mm (No. 10) sieve shall have a mass percent of wear not exceeding 45 by the Los Angeles Abrasion Test as determined by AASHTO T 96, and not less than 50 mass percent shall have at least one (1) fractured face.

The material shall have a loss of less than 12 percent when subject to five cycles of the Sodium Sulfate Soundness Test according to AASHTO T 104.

The material passing the 19 mm (3/4 inch) sieve shall have a minimum soaked CBR-value of 80% tested according to AASHTO T 193. The CBR-value shall be obtained at the maximum dry density determined according to AASHTO T180, Method D.

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

4.2.4	Portland Cement Concrete Pavement
	
a.)	Cement      

Portland cement  shall  conform to  the  requirements  of Section  3 "Reinforced Concrete”.

b.)	Fine Aggregate

					The fine aggregate shall be well-graded from coarse to fine and shall

c.)	Coarse Aggregate

					Coarse aggregate shall conform to the requirements of Section 3.

d.)	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.
	
e.)	Admixture

Admixture shall only be used with the written permission of the Engineer. If air-entraining agents, water reducing agents, set retarders or strength accelerators are permitted to be used, they 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.

f.)	Tie Bars and Dowels

Tie bars for joints shall be deformed steel bars conforming to the requirements specified in AASHTO M 31 ' or' equivalent, sizes as indicated on the Drawings or as approved by the Engineer. The deformed steel 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.




Dowel bars shall be plain steel bars conforming to the requirements specified in AASHTO M 31 or equivalent.

g.)	Joint Filler

Poured filler for joint shall conform to the requirements of AASHTO         Ml 73.

Preformed fillers for joints shall conform to the requirements of AASHTO M 33, AASHTO M 153, AASHTO M 213 or AASHTO M 220 whichever is specified in the Drawings or ordered by the Engineer, The filler for each joint shall be famished in single piece for the depth and width required Tor the joint unless otherwise authorized by the Engineer.

4.3	METHOD OF CONSTRUCTION 
	
4.3.1	Sub-grade Preparation

4.3.1.1	Prior Works

The Contractor shall clear all areas for roads and surfacing of all trees, stumps, bush, roots vegetation and other objectionable materials. All culverts, cross drainsA ducts (including their fully compacted backfill), ditches, drains and drainage outlets shall be completed before commencing the preparation of sub-grade.

4.3.1.2	Sub-grade in Cutting of Common Material

Unless otherwise specified, all materials below sub-grade level in earth cuttings to a depth of 150 or other depth shown on the Drawings or as directed by the Engineer'shall be excavated. The materials, if suitable, shall be placed to one side for :future use. Unsuitable filling materials shall be disposed of properly outside the area of work.

When material has been removed from sub-grade level, the base of the resulting cut shall be compacted to a depth of 150 mm to a uniform density of not less than 95 mass percent of the maximum as determined by AASHTO T 99 Method C.

				4.3.1.3	Sub-grade on Fill

After the fill has been completed, the foil width shall be conditioned by removing any soft or other unstable material that will not be compacted properly. The resulting areas all other low sections, holes or depressions shall be brought to grade with suitable materials. The entire roadbed shall be then shaped and compacted. Scarifying, blading, dragging, rolling or other methods of works shall be performed or used as necessary to provide a thoroughly compacted roadbed shaped to the cross section

				4.3.1.4	Sub-grade of Existing Pavement

Where the new pavement is to be constructed immediately after removal of an existing concrete pavement and if so specified in the contract, the slab shall be broken into pieces with greatest dimension not more than 500 mm and the existing pavement re-compacted or disposed of as directed by the Engineer. The resulting sub-grade level shall, as part of pavement construction be shaped to conform to the required tolerances by placing and compacting where necessary a leveling course comprising of materials of the pavement course to be placed immediately above.

Where the new pavement is to be constructed immediately over an existing asphalt or concrete pavement and if so specified in the Drawings, the pavement shall be broken-up, scarified, thoroughly loosened, reshaped and re-compacted. The resulting sub-grade level shall conform to the allowable tolerance.

				4.3.1.5	Proof

Unless otherwise ordered by the Engineer, a variable-load pneumatic tired roller shall be used to proof roll the sub-grade. The roller shall have a load variable within the range of (at least) from 10 to 45 tons, on an overall width not greater than 3.2 m and shall have tires whose pressures are variable up to not less than 620 KN per square meter. The wheels shall be in one row and shall be capable of considerable vertical movement relative to each other without appreciable variation in loading either by each supporting a separate ballast unit, or by virtue of an efficient interconnecting suspension system. The ballast shall be in a form which permits rapid adjustment of load.

The total loaded weight and tire pressure used at any time shall be as directed by the Engineer. The pneumatic tired roller shall not be towed over completed sub-base or surfacing without prior approval of the Engineer on each occasion. The proof rolling shall consist of one pass of the roller along the center of each lane of the traveled way.

				4.3.1.6	Protection of Completed Works

Any part of the sub-grade that has been completed shall be protected and any damage resulting from negligence on the part of the Contractor shall be repaired by Mm as directed by the Engineer without additional payment.

The Contractor shall be responsible for all the consequence of traffic being admitted to the sub-grade. He shall repair any ruts or ridges occasioned by his own traffic or that of others by reshaping and re-compacting. He shall limit the amount of sub-grade preparation to an area that can be maintained with the equipment available. He shall arrange for sub-grade preparation and sub-base placing to follow each other closely.

The sub-grade when prepared too soon in relation to the laying of the sub-base, is liable to deteriorate, and in such case, the Contractor shall, without additional payment, repair, re-roll or re-compact the sub-grade as may be necessary to restore it to the state specified herein.

				4.3.1.7	Templates and Straightedges

The Contractor shall provide for the use of the Engineer, satisfactory templates and straightedges in sufficient numbers to check the accuracy of the works, as provided in Specification.

				4.3.1.8	Sub-grade Tolerance

The finished compacted surface of the sub-grade shall conform to the allowable tolerance as specified hereunder:
	
a)	Permitted variation from design			  +  20mn
level of surface							  -   30mn


b)	Permitted surface irregularity				      30mm
							measured by 3m straightedge

c)	Permitted variation prom design			   +- 0.5%
							cross-fall or camber

d)	Permitted variation from design			   +-0.1%
							longitudinal grade over 25mrn length

4.3.2	Aggregate Sub-base Course

				4.3.2.1	Preparation of Existing Surface

The existing surface shall be graded and finished before placing the sub-base material.

				4.3.2.2	Placing

The aggregate sub-base material shall be placed as a uniform mixture on a prepared sub-grade 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.

Placing of material shall begin at the point designated by the Engineer. Placing shall be from vehicles especially equipped to distribute the material in a continuous uniform layer or windrow. The layer or windrow shall be such size that when spread and compacted the finished layer shall be reasonably in close conformity to the nominal thickness shown on the Drawings.

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.

				4.3.2.3	Spreading and Compacting

When uniformly mixed, the mixture shall be spread to the plan thickness for compaction. When the required thickness is 150mm or less, the material may be spread and compacted in one layer. Where the required thickness is more than 150mm, the aggregate sub-base shall be spread and compacted in two or more layers of approximately equal thickness and the maximum compacted thickness of any one layer shall not exceed 1 50mm, All subsequent layers shall be spread and compacted in similar manner.

The moisture content of sub-base material shall be adjusted prior to compaction by watering with approved sprinklers mounted on tracks or by drying out as required IB order to obtain the required density.

Immediately following final spreading and leveling, each layer shall be compacted to the full width by means of approved compacted 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 the surface is smooth and uniform. Along curbs, headers and walls and at all places not accessible to the roller, the sub-base material shall be compacted thoroughly with approved mechanical tampers or compactors.

If the layer of sub-base material or part thereof, does not conform to the required finish, in the opinion of the Engineer, the Contractor shall, at his own expense, the necessary corrections.

Compaction of each layer shall continue until field density of at least 100 percent of the maximum dry density determined in accordance with AASHTO 1§05 Method D has' been achieved. In-place density determination shall be made in accordance with AASHTO T 191 for every 300 square meters.

				4.3.2.4	Trial Sections

Before sub-base construction is started,, the Contractor shall spread and compact trial section directed by the Engineer. The purpose of the trial section is to check the suitability of the material 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 for the same material, equipment and procedures that he proposed to use for the main work. One trial section of about 500 sq.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 density tests and other tests required as directed by the Engineer.

If a trial section 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 section shall be constructed.

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

				4.3.2.5	Tolerance	

Aggregate sub-base shall be spread, with equipment that will provide a uniform layer which: when compacted will conform to the designed level and transverse slopes as shown on the Drawings. The allowable tolerance shall be as specified hereunder:

a)	Permitted variation from					+10mm
							Thickness of layer						- 20mm

b)	Permitted variation from					+10mm
							design level 01 surface					- 20mm

c)	Permitted surface irregularity				+10mm
							measured by 3-m straight-edge				- 20 mm

d)	Permitted variation from.					+
							design cross-fall or camber				- 0.3%

e)	Permitted variation from
							Design longitudinal grade					+
							Over 25m length							- 0.1%

4.3.3	Crushed Aggregate Base Course

					4.3.3.1	Prior work

Crushed aggregate base course shall he placed on top of completed and accepted sub-base course.

4.3.3.2	Spreading and Compacting

The field density required for each layer is not less than 100% of the maximum dry density as determined in accordance with AASHTO 180 Method D. The field density shall be determined in accordance with AASHTO T 191 every 300 sq.m. of compacted base course,

4.3.3.3	Tolerance

The crashed aggregate base course shall be laid to the designed level and transverse slopes shown on the Drawing. The allowable tolerance shall be in accordance with the following;

a)	Permitted variation from				+
Thickness of layer					-    10 mm
	

b)	Permitted variation from				+  5 mm
design level of surface				-  10mm

c)	Permitted surface irregularity			+
measured by 3-m straight-edge			-  5 mm

d)	Permitted variation from	         		+
design crossfall or camber	        		-  0.2%

e.)  Permitted variation from
								Design longitudinal grade				+
								Over 25 m length						- 0.1%

4.3.4   	Portland Cement Concrete Pavement

4.3.4.1   	Concrete Class

The concrete for pavement shall satisfy' the following requirements :
						Minimum 28-day comprehensive strength		-     24 MPA
Maximum aggregate: size						-      38mm
						Maximum water cement ratio					-      0.45

Proportioning, Consistency and Mixing of Concrete

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


4.3.4.3	Preparation	

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

				4.3.4.4	Formwork Construction

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 carrying 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 hot 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.

				4.3.4.5	Joints

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

a.)	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.

b.)	Contraction Joints

Contraction joints shall be formed by cutting a groove In the pavement with a power driven saw at the locations shown on the Drawings. The grooves shall be cut to a minimum width possible with the type of saw being used, but in no case shall the width exceed 5 mm. Every fourth planned transverse weakend plane joint in the initial lane of concrete and also the first joint immediately after the transverse contact joint, shall be sawed within 24 hours after the concrete has been placed, the exact time to be determined by the Engineer.

Every second planed transverse contraction joint shall be sawed within 48 hours after placing the concrete, the exact time to be determined by the Engineer,

The remaining longitudinal and transverse contraction joints may be sawed at such time, after 24 hours, as the Contractor may elect, except that they shall be completed before placing concrete in succeeding adjacent lanes and before permitting the Contractor's traffic or public traffic to use the pavement. i| \\

In succeeding lanes of concrete pavement, the transverse joints opposite those which have opened in the initial lane shall be sawed within 24 hours after the concrete has been place, the exact time to be determined by the Engineer, but in all cases not more than 3 consecutive planed transverse contraction joints; shall be omitted.

No sawing shall be done where volunteer transverse crack exist/ If a transverse crack falls within 1.5 meter of the location of a proposed sawed joint, the sawed joint be omitted.
 
At the option of the Contractor, transverse contraction joints may be formed by placing a continuous strip of plastic or other material which will not react adversely with the chemical constituents of the concrete or bond with the concrete] The strip shall have a minimum thickness of 0.4 mm and a width of not less than 50 mm nor more than 55 mm. After placement, the vertical axis of the joint material shall be within 10 degrees of a plane normal to the surface of the pavement. The top of the strip shall not be above or more than 5 mm below the finished pavement surface. Final alignment of the strip shall conform to that shown on the transverse contraction joints and shall not vary more than 20 mm from the edge of a 3 mm straightedge; The strip shall be placed by means of a mechanical installation device which shall vibrate the plastic sufficiently to cause an even flow of concrete about the joint

After installation of the joint material, the concrete shall be free of segregation, rock pockets or voids and the finished concrete surface on each side of the; joint shall be in the same plane. Splices in the joint material shall not be permitted.

The Contractor shall maintain a standby multiple-bladed power joint saw, in operating condition, at the project site at all times while concrete paving operation are underway, regardless of the type of contraction joint being constructed.

At the option of the Contractor, longitudinal contraction joints at traffic lanes in multi-lane monolithic concrete pavement may be formed by placing a continuous strip of plastic or other material which will not react adversely with the chemical constituents of the concrete. The joint insert material shall be of such width and character that when placed vertically in the concrete it will not bond with the concrete and will form an effective contraction joint; of 50 mm. minimum depth. The joint material shall be inserted with a mechanical device that places the material in a continuous strip, except where intervening structure break the continuity of paving. Splices in the joint material will be permitted provided that they are effective in maintaining the continuity of the joint material as placed. The joint material shall be placed in such manner that the top of the strip is notmore than 3 nun below the finished surface of the concrete. The joint material shall not be deformed from the vertical position, either in the installation or ih subsequent finishing operations performed on the concrete.

The alignment of the finished joint shall be uniformly parallel with the center line of the pavement and shall be free of any local irregularity which exceeds 10 him.! The mechanical installation device shall vibrate the concrete during placing of the strip sufficiently to cause the concrete to flow evenly .about the joint materials producing homogenous concrete free of segregation and rock pockets or voids. 

						c.)  Transverse Expansion Joints

Transverse expansion joints shall be formed at structure approaches as shown in the Drawings. 

Transverse expansion joints shall be formed by means of pre-molded expansion joint filler. The joint strips shall be firmly supported in position by metal holders! and end supports. The support shall be held firmly in position and shall! remain in place after completion of the

The metal holders shall be fabricated of steel sheet not less than 2 mm thick. They shall be in 'the form of deep channel, extending down on both sides of the joint strip to depth of not less than 100 mm. They shall be slotted and cut away as necessary, to allow the concrete to -make contact with the joint strip at close intervals. The ends of the holders shall be spread to admit the end supports. During placing and compacting the concrete, the joint holder and end supports shall be secured so as to ensure against movement of the joint strip and to keep the top edge of the joint strip approximately 10 mm below the surface of the finished pavement.

After the concrete has been placed and compacted, the metal holder may be removed and suitable shallow metal channel substituted therefore which shall fit snugly over the top edge of the joint strip and shall remain until the joint is edged. Filler shall extend the full width of the concrete being placed less 10 mm and after the side forms have been removed, any concrete which has flowed around the ends of the joint filler shall be removed.

					4.3.4.6   	Placing Concrete

The concrete shall he 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 returning 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 strike-off screed' for its entire length. Except when making a construction joint, the finishing machine l- 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 rescreened. In any rescreening, 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 pulsation 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 a vertical 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.

				4.3.4.7 		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 a 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 pulsation 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 5 Gram. 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, unless otherwise

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 of! 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

After the final pass of the finishing machine and when the concrete has 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 overlap 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 corrected before any initial set has developed in the concrete.

After the concrete has been brought to the required grade, contour and smoothness, it shall be finished by passing over the concrete a drag of one or

				4.3.4.11 		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 place 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 to the concrete pavement.




				4.3.4.12 		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:
					
							a)	Permitted variation from design		+ -  5mm
								thickness of layer

b)	Permitted variation from design		+ -   5mm
level of surface

c)	Permitted surface irregularity			+ -  6mm
measured by 3m straightedge

d)	Permitted variation from design		+ -  0.2%
cross fall or camber

	4.4	MEASUREMENT AND PAYMENT

4.4.1	General

Measurement for payment shall be made in accordance with each particular item of works listed in the Bill of Quantities.

Each item listed shall be paid for in the appropriate unit price per quantity measured and accepted. Payments shall constitute Ml compensation for all labor, materials and equipment and all incidentals necessary to complete the work.

Cost for trial sections and all necessary test to be performed in accordance with this Section shall be included in the unit price for each item listed in the Bill of Quantities.


				4.4.1.1	Subgrade Preparation

The quantity of subgrade preparation to be paid for shall be measured in square meters of area prepared, graded, compacted, tested and accepted by the Engineer.

				4.4.1.2	Aggregate Subbase Course

Aggregate subbase to be paid for shall be measured by the volume in cubic meters of aggregate subbase supplied, placed and compacted as shown on the Drawings and accepted by the Engineer. No payment will be made for materials placed outside the design limits shown on the cross sections.

				4.4.1.3	Crushed Aggregate Base Course

Measurement and payment for crashed aggregate base course shall be made by the volume in cubic meter of crushed aggregate base supplied, placed and compacted as shown on the Drawings and accepted in completed base course. No payment will be made for materials placed outside the design limit shown on the cross sections!


				4.4.1.4	Portland Cement Concrete Pavement

The quantities of, Portland cement concrete pavement to be paid shall be measured by the- area of the top surface in square meters, calculated from its width and length of the designated thickness as shown on the Drawings. No separate measurement and payment will be made for miscellaneous item such as dowel bar joint sealer, joint filler, etc., cost of such items are deemed included in the cost of Portland cement concrete pavement.


5.   ELECTRICAL WORKS

	5.1	SCOPE OF WORK

a) 	The work to be done shall consist of fabricating, trenching, furnishing, delivering and installing of electrical materials/fixtures completed in accordance with all the details of the electrical works as shown on the drawings including materials, labor, tools and equipment and all incidental works as found necessary.

		b)    Refer to electrical plans/drawings for location and extent of work involved.

	5.2	GENERAL REQUIREMENTS

a) All works shall be done in accordance with the requirements of the publications and agencies having jurisdiction, as well as the requirements of the approved standards.

1. National Fire Protection Association					-		(NFPA)

2. National Electrical Manufacturer Association		-		(NEMA)

3. Underwriter Laboratories, Inc.						-		(UL)

4. Philippine Electrical Code							-		(PEC)
	Philippine National Standard						-		(PNS)

5. Federation Specification :
				Circuit Breaker, Molded Case, Branch 
				Circuit and Service

6. American National Standard Institute				-		(ANSI)

7. American Society for Testing and Materials			-		(ASTM)

8. Illuminating Engineering Society					-		(IES)

b) The electrical power will be tapped from the nearest available utility company power system. The Contractor shall coordinate the exact route of the supply cable and distribution with the PPA Engineer and authorized/proper authority in the area Voltages shall be 220 volt, single phase, 60 Hertz, AC.

c) The Contractor shall employ a licensed Registered Electrical Engineer or Master electrician to perform or to supervise and to conduct for continuous inspection of all electrical work.

d) The Contractor shall first obtain approval from the Authority before procurement, fabrication or delivery of electrical materials to the site. Partial submittals will not be acceptable and will be returned without review. Submittals shall include the Manufacturer's Name, Trade Name, Place of Manufacture, Catalog Model or Number, Nameplate Data, Size, Layout Dimensions, Capacity, Project Specification    and Paragraph Reference, Technical Society Publication References and other information necessary to establish contract compliance of each item to be furnished.

e) All excavations, fill and backfill and concrete works involved herein, shall be carried to  the required  elevations  and  shall conform to the provisions of specification under Earthwork and Concrete Construction of this tender document.

f) The materials and equipment to be furnished shall be standard products of reputable manufacturer engaged in the reproduction of such materials and equipment.

g) All permits and electrical fees required for this work shall be obtained at the expense of the Contractor. The Contractor shall furnish the Engineer-in-Charge, the final Certificates of Inspections and approval from the proper government authorities after the completion of work. The Contractor shall prepare all as- built plans and all other paper works as required by the enforcing authorities.

	5.3	MATERIALS REQUIREMENT

a. All electrical materials, fixtures and equipment under by this Contract shall be
furnished and installed by the Contractor.

b. All materials, fixtures apd equipment to be supplied shall be as shown in the drawings and shall be in accordance with the requirements of these specifications which shall apply to manufacturing, testing and supply of same materials and equipment.

c. All electrical materials whether specifically described or not shall be of the best grade and all workmanship shall be of first class in every aspect.

All electrical equipment and materials supplied shall be suitable in every respect for operation in a hot tropical climate near the sea and suitable for operation at ambient temperature up to 40° C.

Any electrical materials and equipment found not meeting the requirements of relevant standards, or of these specifications shall be rejected by the Engineer.

All materials used in this Contract shall meet the requirements described in this specification, or otherwise approved by the Engineer and shall comply with the approved standard.

	5.4	PRODUCTS

		WIRES AND CABLES

The conductor material to be furnished and installed shall be of copper wire Heat Resistant Thermoplastic type "THHN ". All conductors shall be rated 600 volts insulation and shall be standard for all sizes.

		LIGHTING FIXTURES AND ACCESSORIES

Fixture shall conform to NEMA standard as illustrated in the plans. Illustration shall be indicative of the desired general type and shall not restrict selection of fixture to any particular manufacturer. Locally fabricated or manufactured fixture of similar design with equivalent light distribution and brightness characteristics having equal finish and quality, shall be acceptable as approved.

Die-cast aluminum housing with electrocoat gray finish shall have adjustable mogul base socket (street side), multi-photometric distribution available, and photo-electric control (PE), completely wire to the following components: 400 watts High Pressure Sodium Lamp (HOPS), HPF reactor ballast, single voltage 240 volt, with capacitor and igniter.

70 watts High Pressure Sodium Lamp (HPS)- Pole Park Light enclosed on a fiberglass dome  cover and glass bottom diffuser. Mounting post shall be tapered 3000 mm height as shown on the drawing.

Solar Power Lighting Assembly – 112W Light Emitting Diode (LED) Lamp (67 x 31 x 10.5 cm; 11 kg), 98 pcs bridge lux leds with DC 24V input with the following components: gel type battery, 200 AH/12V/set x 2 sets (52.2 x 24 x 21.6 cm; 56 kg); solar panel, 225W/30V/set x 2 sets (166.5 x 99 x 4 cm, 19.8 kg.); solar charge controller, 12V/15A and battery box, 400 AH.

High-Mast Light Tower Floodlight shall be furnished, installed and tested with 200W Light Emitting Diode (LED) floodlight.

		LAMP POST

The lamp post/s shall be furnished installed and tested for the perimeter and park lighting as shown in the plans. The post/s . shall be dimensioned for a wind velocity of 185 krn/hr. It shall be locally fabricated or manufactured. The post shall be zinc electroplated, prime-coated with red lead and shall be painted at site with the final coating preferably aluminum paint to be approved by the Engineer.

		HANDHOLE   

The handhole shall be of the type noted in the drawings and shall be constructed in accordance with the applicable details as indicated.

		DUCTBANK	

The contractor shall construct underground ductbank of individual conduit encased in concrete as shown in the drawing.

		PANEL BOARD

The contractor shall furnish and install panel board as shown on the drawing. Panel Board shall contain molded case circuit breaker flush mounted type, magnetic contactor, push button switches and 5,5 mm2 bare soft drawn copper grounding conductor. Connection shall be made by connecting one end to the body of the panel and the other end to the copper weld ground rod.

	5.5	EXECUTION

a. The Contractor shall furnish and install electrical materials as shown in the drawings. A licensed Electrical Engineer or Master Electrician is required to implement the installation of the electrical system. A licensed electrical contractor shall oversee/conduct the installation of the Main Circuit Breaker above 200 amperes. 

b. Electrical installation shall conform to the requirements of Philippine Electrical Code (PEC) and the other approved standards.

c. The contractor shall install all electrical works with the supervision of the qualified Registered Electrical Engineer (REE) or Master Electrician. AH electrical installation applications regardless of capacity and voltage whether new, addition or revision shall be accompanied by electrical plans signed and sealed by a duly
licensed Professional Electrical Engineer (PEE).

	5.6 	INSTALLATION

Lamp Post: shall be mounted!/ anchored to a reinforced concrete foundation with base plates, anchor bolts standard nuts and washers as shown in the drawing.

		Pole Setting:   Depth as shown in the drawing.

Construction of reinforced concrete lamp post foundation , handholes and ductbank with steel covers shall be in accordance with the shape and dimensions as shown in the drawing.

Excavations / backfilling required before /after installation of lamp post and parking area lighting and trench shall conform to the provisions of Earthwork and Concrete Construction.

Grounding : Each lamp post shall be grounded at the base by ground lugs and ground conductor connected to a ground electrode . The grounding electrodes shall be cone pointed, sectional copper clad steel 15 mmO by 1000 mm meter long.


Service Entrance, Overhead : Rigid Steel Conduit Pipe (RSCP) from the service equipment to the service entrance fitting weatherhead outside the building.

Service Entrance Conduit Underground: (Unplasticized Polyvinyl Chloride), (uPVC). The underground portion shall encased in concrete and shall be installed as shown on the drawing.

	5.7	WORKMANSHIP

The work throughout shall be executed in the best and most thorough manner under the direction of and at the satisfaction of the Registered Electrical Engineer or Master Electrician, who will interpret the intent meaning of the drawings and specification and shall have the power to reject any work and materials which in his judgment, are not in full accordance therewith.

	5.8	TESTING OPERATIONS

When the electrical installation is completed, the Contractor shall test the installed electrical materials and equipment in the presence of Registered Electrical Engineer or Master Electrician. The system shall be free from any defects, shorts or grounds. All necessary instruments and personnel required for the testing shall be furnished by the Contractor at no extra cost to the Authority.

	5.9	GUARANTEE

Upon completion and before final acceptance of the work, the Contractor shall furnish the Engineer a written guarantee stating that all works executed are free from defects on materials and workmanship. The guarantee shall be for a period of one year from the date of the final acceptance. Any work that becomes defective during the said period shall be corrected / replaced by the Contractor at his own expense in a manner satisfactory to the Authority. \

	5.10	AS-BUILT DRAWINGS     |

Upon completion and before final acceptance of work, the Contractor shall prepare, at his own expense, submit to the Engineer as-built drawings incorporating all approved changes, omissions and/or addition to the contract drawings, six (6) printed copies of as-built drawings together with their reproducible originals at no extra cost to the Authority.


6. 	DEMOLITION AND REMOVAL WORKS

	6.1 	DESCRIPTION

The work includes the furnishing of all labor, materials and equipment required to carry out the demolition and removal of obstructions, portions of existing piers including extraction/cutting of timber and r.c. piles at required depth and demolition of miscellaneous buildings, pavements, fences, utilities, navigation aids and wrecks etc., as required for the execution of the Contract.

The Contractor shall submit the proposed methodology or procedure of demolition work with detailed drawings and calculations if necessary, to the Engineer for approval, before the execution of the Works.

The Contractor shall keep all pavements and landing areas to and from the site of the disposal area clean and free of mud, dirt and debris during and after the execution of disposal. Disposal of debris and materials shall be as directed by the Engineer

For off-shore obstructions to pile driving and dredging, survey shall be executed by the Contractor with the Engineer before any demolition and removal of wrecks commence and shall be as directed by the Engineer.

	6.2	GENERAL PROVISIONS

1. The Contractor shall be deemed to have satisfied himself of the site conditions, and to have included in his unit prices provision for all risks that may arise during or in connection with the work.

2. The demolition work shall be carried out by approved methods and equipment such as concrete breakers, gas-cutters, hydraulic jacks, compressed air disintegrators, etc., however, no blasting shall be used unless approved in writing by the Engineer and after obtaining the written permission of the concerned Authorities.

3. The Contractor shall provide suitable equipment, skilled labor and appropriate temporary works such as scaffoldings to ensure safety in his demolition works as well as in the adjacent area.

4. 	The Contractor shall demolish all the structural members above the level on which the subsequent and permanent works under this Contract will begin. To this end, the temporary construction works such as excavation shall be conducted by the Contractor.

5. 	Materials coming from the demolition works, except general earth, shall remain the property of the Procuring Entity, the designated part of which shall be stored by the Contractor at places specified by the Engineer’s authorized Representative.

	6.3 	INTERFERENCE WITH PORT OPERATIONS

1. 	During the execution of the work, the Contractor shall not interfere with the shipping, navigation and other traffic in the port.

2. 	The Contractor shall make arrangements with the operations people on the schedule of demolition and related works to keep port operation activities undisturbed at all times.

3. 	Prior to commencement of the demolition works, the Contractor shall inform/announce to port users the schedule of disconnection of utilities.

	6.4 	STORAGE AND DUMPING

Prior to the commencement of the demolition work, the Engineer shall submit to the Contractor a list in which all the materials to be salvaged and overhauled, as property of PPA and the location of their storage shall be described. Materials embedded in concrete units shall not be salvaged.

The Contractor shall separate materials to be salvaged from debris. Salvaged materials shall be loaded, transported and unloaded by the Contractor at the specified locations.

Debris, if it does not contain any pollutant in the opinion of the Contractor may be dumped at the offshore area.

The Contractor may dump debris on land areas but out of the site, which areas shall be procured and prepared at his own expense. In this case, safety measures shall be undertaken in the transporting, unloading, covering and others as requested by the Engineer.

	6.5 	EXECUTION

1. 	Prior to the commencement of demolition works, the alignments of the new construction works to existing pier shall be checked.

2. 	The width and alignment of portion of existing structure to be demolished shall be marked by paint.

3. 	With these lines as guides, concrete shall be broken and reinforcing bars cut, such that panels or portions of the structure can be lifted out for disposal elsewhere outside of the operational work area.

4. 	Extract concrete piles with care in order not to damage existing or adjacent structures, equipment or materials.

5. 	Piles (timber/concrete) for demolition/extraction shall be done with care and/or to the required level indicated in the plan as shown in the drawings.

6. 	Rocks removed from existing slope protection shall be stored for reuse in new construction.

7. 	Demolish buildings, pavements, curbs, fences, utilities, services, navigation aids and the like as determined in the field for each project and as shown on the drawings or as directed by the Engineer.

8. 	Materials coming from the demolish works shall be properly disposed by the Contractor.

	6.6 	SAFETY

At the end of each day's work, the site shall be left in safe condition, so that no part is in danger of toppling, or falling or creating hazards to personnel or equipment.

	6.7 	MEASUREMENT AND PAYMENT

Demolition and removal, unless otherwise noted, shall be measured by number or unit quantities or lump sums as appropriate for each class of work for each category. Cost of disposal of debris shall be incidental to the work and shall not be paid for separately.

Demolition and removal of existing pavement shall be measured and paid for under this section unless such pavement falls within or above the new subgrade, in which case, measurement and payment shall be under "Roads and Pavements."

The price listed above shall be full compensation for all labor, materials, tools and equipment and all incidental works necessary for the successful completion of work.
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          Table A.   Subbase Grading Requirements    

Sieve Designation  Standard   Alternative    

MM   US Standard  Mass Percent  Passing  

  50.0  2”  100   

  25.0  1 ”  55 - 85   

   9.5  3/8 ”   40 - 75   

   0.075  No. 200  0 - 12   
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                                            Table B Base Course Grading Requirements    

Sieve Designation    M ass Percent Passing  

Standard      MM  Alternative                           US Standard  Grading   A  Grading                B  

37 .5   1 - 1/2”  100  -   

25 .0   1 "   -   100   

19 .0   3/4”   60   -   85   -   

12 .5   1/2”   -   60   -   90   

  4 .75   No. 4  30   -   55   35   -   65   

  0 .425   No. 40  8   -   25   10   -   30   

  0.075                        No.  200  2   -   14   5   -   15  

  The portion of the material passing the 0.75 mm (No. 200) sieve shall not   


