
Tectinical Specifications 
(Excavation Works)

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

Displace Materials

1.

3.

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 ob^mctions shall be removed by the Authority and the cost of its removal shall be 
deducted frorn any money due or to become due to the Contractor or proceeded against his 
pertormance bond.

Any exc^ated materials that is deposited other than the designated area will not be paid
‘h®.shall be required to remove such misplaced materials and deposit it to 

wnere directed at his expense.

INSPECTION

1' Engirleer 0r Authorrty’s Representative is authorized to change any
provisions of the excavation specifications without written authorization of the Authority.

refevX1 rnnIf.T0!0' absen^.of a PPA Proiect Engineer or Authority’s Representative 
relieve the Contractor from any of his responsibility under the Contract.

2.

PAY LIMITS

!?mLt0-^=Crar,»y U^ders*°?d that no payments will be made for excavation beyond the excavation 
aSio^rfCinntraCt0LtShta bear a" the 0031 0f over excavation beyond the project depth and in 
arMs°overexMva1loMsanot^mWaJ0rC^ered bV AUth0rity °r ftS ^ taken in

SOUNDINGS

1.

2.

3.

JSiSsst,SCtthP i2yriiJBSenCeH,0r i0il['t1)wfth the Authority’s Representative and during the 
fundings f ^ 1 on works' shal1 Perform continuous checking of the depth9thru

PfU?°Se ^ Wlrk pr09ress Paymentsi tbe Contractor, Jointly with the Authority’s 
Representative and/or Surveyors, shall conduct soundings on areas subjected to ex^S^n 
activities dunng the month or the preceding period for which payment is being claimed.

I?ScCf0n^hCt0r WiI1 he resP°nsible for al1 costs involved in the above mentioned such as 
theiSto SUrVey eqUipment’ measurement, markings, materials and other cost reiLd

8fBV U-og Pon OevaUtunan Profsct 
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Tactnical Spsdfications 
(PVC Sheet Pilee)

ITEM 03; PVC Sheet Piles

Description
This item shall consist of furnishing and driving Polyvinyl Chloride (PVC) Sheet Piles including 
necessary excavations for the construction of flood walls, erosion barriers, retaining walls 
shoring protection works in conformity with the lines, grades and dimensions shown on the 
Plans.

Material Requirements

PVC Sheet Piles shall confonn to the Specifications shown below.

Property Test Method Unit Specifications
(minimum)

Thickness - mm 10.40

Weight - kg/m 12.60

Moment of Inertia - cm4/m 20,718

Section Modulus - cm3/m 1,541.50

Ultimate Moment - kg-m/m 6.913.68

Allowable Moment - kg-m/m 3,456.84

Tensile Strength ASTM D638 MPa 2 44
Flexural Strength ASTM D790 MPa 706

Modulus of Elasticity ASTM D790 MPa a 2 600
Notched Izod Impact ASTM D256 kJ/m2 2 30

Heat Deflection Temperature ASTM D648 Degrees C 2 70

Mill Certificate as a substitute document for Notched Izod Impact Test is acceptable if testing 
locally is unavailable
The kind and tj^je of PVC sheet piles shall be specified on the approved Plans and Bill of 
Quantities.

It would be beneficial for the Installer to coordinate with the PVC sheet pile manufacturer on 
the recommendation regarding equipment and driving aids. The Engineer shall require the 
contractor and the supplier of the mandrel whenever necessary.

Location and Site Preparation

All excavations for the foundation on which the PVC sheet piles are to be driven shall be 
completed before the pile driving, unless oflierwise specified or approved by the Engineer. 
Any requirement for granular fill and lean concrete shall be indicated on the Plans or as 
direct^ by the Engineer. It is important to establish a temporary driving guide for building 
a straight wall. This is done by placing horizontal wood or metal tors attached to 
temporary vertical pilings driven along the planned wall position. The net result will look 
like a split rail fence, \Arith two horizontal bars spanning between vertical pilings. While the 
precise placement of the horizontal bars is not critical, the suggested spacing is at least 
one (1) meter apart.

Btg». Uofl Port D««lopm»nl Protect
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. 7
Technical Specificaticns 

(PVC Sheet Ptee)

Determination of Pile Length

Pile length shall be determined by the Engineer from the results of the sub-soil 
investigation. The Individual sheets have interlocking male and female joints which 
interlock with adjacent piles

PVC Sheet Pile Driving

All PVC sheet piles shall be driven as shown on the Plans or as directed by the Engineer.
If it Is determined that the soil conditions warrant a mandrel, then holes should be drilled 
in the appropriate locations to bolt the sheets to the top of the mandrel. Drive the initial 
sheet piles with the male lock leading, since the female lock may fill up with soil and hinder 
driving used as the leading edge. Make certain that the initial sheet is properly positioned, 
square and plumb, as it will influence the orientation of subsequent sheets. Also insure 
that the sheets are placed up against the pile guide as they are positioned for driving. The 
sheets shall be driven as close to plumb as possible, not more than 3 degrees from plumb 
in any direction.

If a mandrel is used, as each sheet is driven to depth, thee bolt are removed and the 
mandrel is withdrawn, leaving the PVC sheet piles behind. In some cases, friction may 
cause be PVC sheet piles to withdraw. If this happens, the PVC sheet pile can be re- 
driven directly with vibro hammer, as the soil has already been penetrated below the 
sheets. If you need to make a gradual curve, to follow die contours of fie driving guide 
you may do so by rotting the locks slightly. The locks are designed to allow 6-10 degrees 
of rotation per interlock. If you need to make a sharp turn, the sheet piles have universal 
comers for 90 to 45 degree fom.

Vertical pilings can be driven with a vibro hammer, and also with use of earth anchors to 
achieve maximum efficiency in countering slip plane effect and/or active wedge of the 
soil. Any method of anchorage such as dead man anchor or driven ledge type of anchor 
Is allowed prodded that fie designed, required applied force in the rod or cable are 
achieved. In the case of using the same PVC sheet piles laid horizontally serving as dead 
man, backfilling procedure should be similar to formation of road embankment Layering 
and compacting to minimum of 90% relative density to Insure that PVC sheet pile as 
horizontal dead man will not move outward. Further, take care to insure that the anchor 
pilings are located property according to the Engineer's instruction, outside of the slip 
plane or active wedge of the soil. Because the concrete cap will predude adjustment at 
the wall end, it is recommended that tie tie-backs consist of a long rod with threaded 
ends, and a shorter rod (0.50 — 1 meter) wit) threaded ends, along with a tumbuckle to 
allow for adjusting tension between them after installation to insure wall straightness. 
Drill through the sheets outer flange, the hole being centered 30—40 mm away from a 
perpendicular flange. Thread die short rod through the hole and secure it to the PVC 
sheet pile with galvanized washers and nuts on both sides of the sheet piles. The same 
general procedure is followed to secure the long rod to the anchor piling, drill a properly 
located hole, thread on end of the long rod through, and secure it on both sides with 
washers and nuts. The tumbuckle for the bottom tie-back should be tightened completely 
to maintain its position, \while the top tumbuckle Is tightened more or less as needed to 
adjust the straightness of the wall.
If a mid-wall waler is required, then the tie-back rods should penetrate the front and rear 
water as well as the sheet pile that Is between them. Galvanized nuts and washers should 
be used to secure the front and rear of the water system, with tie-back rod also attaching 
to the anchor piling in the same manner. Intermediate short threaded rods should be 
used in between tiebacks to secure the front and rear voters.

For the concrete cap, the pile cap is poured using normal concrete forming techniques 
and rebar. The PVC sheet piles should be penetrated at Intervals for tie rebar and to 
allow tie concrete to flow from side to side, and unitizing the cap.

Bryy. L».og Part Clwwitctinicrt Proieg
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Technical Specifications 
(PVC Sheet Piles)

The Contactor shall be responsible for attaining the correct embedded pile length as per 
approved Plans. Reuse of PVC sheet piles Is strictly prohibited.

Defective PVC Sheet Pile

Any PVC sheet pile delivered with defects/damaged in driving due to internal defects or 
by improper driving (driven out of its proper location) or driven below the elevation 
indicated in be Plans or required by the Engineer, shall be corrected at the Contractor’s 
expense by one of the following methods approved by the for the pile in question;

1. Any PVC sheet pile delivered with defects shall be replaced by a new pile.

2. Additional PVC sheet pile shall be driven at the location as directed by the Engineer. 

Pile Records

The Contractor shall keep records of all PVC sheet piles driven. A copy of the record 
shall be given to the Engineer within two (2) days after each PVC sheet pile is driven. 
The record form to be used shall be approved by the Engineer. The pile records shall 
give full information on the following:

a. PVC sheet pile type and dimension;

b. Date of driving;

c. Driving equipment; type, weight & efficiency of hammer, etc.;

d. Depth driven and tip elevation;

e. Details of any interruption in driving;

f. Level of pile top immediately after driving and he level when all PVC sheet piles 
in the group are driven

Quality Control

For each shipment, the contractor shall submit mill certificates provided by the PVC 
sheet manufacturer prior to Installing piling. Include in the identification data piling type, 
section depth, section width, sheet thickness, section modulus, certification of material! 
dropt impact performance and lock and angle performance. Quality test shall be 
conducted passed satisfactorily prior to use.

Storage, Delivery and Handling

Materials delivered to the site shall be new and undamaged and shall be accompanied 
by certified test reports. Provide the manufacturers name and mill identification mark on 
the PVC sheet piles. Store and handle PVC sheet piles in the manner recommended by 
the manufacturer to prevent permanent deflection, distortion or damage to the interlocks 
as a minimum support on level blocks or racks spaced not more than 3 m apart and not 
more than 0.60 m from the ends. Storage of PVC sheet piles should also facilitate 
required inspection activities to prevent damage due to weathering and temperature prior 
to installation.

Guarantee and Service
All equipment, materials and workmanship shad be guaranteed for a period of one (1) 
year date of acceptance at any time within the period of guarantee and upon notification.

Brgy. U.og Port DsvsMcntent PfojicT
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Technical Specifications 
(FVC Sheet Piles)

the Contractor shall repair and rectify the deficiencies, including replacement of the whole 
PVC sheet pile, upon recommendation of the Engineer.

&gy. U-og Port Develaenwn PidjecT
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Technical Specifications 

(Rocdnuorks)

ITEM 04 ROCKWORKS

SCOPE OF WORK

The work includes the furnishing of all labor, materials and equipment required for the rock works 
including armour rocks, underiayer 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 material.

MATERIAL REQUIREMENTS

1. All ro^s 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 “global in shape’, “angular in surface” and 
should avoid “river run rocks’. Rocks that are sub-angular may be subject to the approval of 
the Engineer. Rounded or well rounded pieces will not be accepted.

All roc^s shall have a minimum unit weight of 2,650 kg per cubic meter (specific gravity 2 65) 
of solid matenals when measured dry. 1

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.

s sixs sr
stone °f 'he aif' SeaWa,er' °r in handlin9 and P|acina- A"

All rocks shall conform to the following test designations;

2.

3.

5.

Apparent specific gravity 
Abrasion

ASTM C 127 
ASTM C 535

EXECUTION

QUARRY SITE AND ROCK QUANTITY

1. It is the Contractor's responsibility to make necessary surveys / investioations on oiiarrv 
ul^dlra?heCContra{?es!)IhrkS’t3kin ■ T COfideration the nature the rock works requirS
.radnsUrtL“da^^^^ qUa,rty' ,0,a' C|Uan,i,y and dail^ reddired

Brgy. Unog p<xt DeralopniM Protect 
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Tactinical Specifications 

(Rockwoiks)

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. VWien the Contractor intends to operate a quarry for the Works, the Contractor shall take all 
the responsibilities 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 quarried materials and the compliance 
with all regulations etc. required by the au&iorities having Jurisdiction over any part of the 
operation.

Should any explosive be used In the quarry operations, the Contractor shall be responsible 
to m^ laws and regulations, wherever applicable, established by the Local Government 
and Central Government Department concerned.

4. Despite the Engineer’s previous approval of the natural rock and borrow pits, the Engineer 
reserves the nght 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.

5. ■nj'e finish bulkhead shall be true to grade and section. The spacesAroids between rocks 
shall be fiH^^al^ 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 escapina 
to cause scounng and settlement of finished surface.

STORAGE OF MATERIALS

?nL!fired rTlfte1rials i1311 be stored hy weighUclass or in a manner approved by the Engineer
and in a yard kept dean, free from undesirable materials. *

SAMPLING TEST

1.

2.

3.

4.

Prior to commencement of rock works, samples and test results of rock
C^rrntS t0 th®Specffications ca'{ed for in the Contract shall be submrttJdto 

the Engineer for evaluation and approval.

Rock samples from different sources and of different dasses shall ai«n Ko together with test results and its co,responding ceSes for'e En“ appr^JaT ^

Mc<S:SafCC^?ed atJ?eJuarTies bei0Te 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.

^mples for each dass of approved materials are to be kept in the field for 
rompanson/checking of delivered rock materials. A test shall be required for ever^tsOO

CROSS-SECTIONS OF COMPLETED ROCKWORK

^°^e”S.rkS W,,iCh WaS PreVi0USly paid sh0uld h® ““'S' from sedrons being requested for

Brgy U-og Port Oeveiopmen Piopact
Pofttfbgy. IPag. Mangb Botnl
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Tadmleat Spedflcabens 

(GeoMxtile Fabric)

ITEM 05 GEOTEXTILE FABRIC

SCOPE OF WORK

This work covers all the following requirements regarding the installation of geotexUle (fitter 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 puiposes of comparative testing 
against materials randomly sampled firom 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 material shall be UV stabilized to ensure retention of minimum 70% 
original 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 cementitious 
substances or aad 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: P

TECHNICAL PROPERTIES UNIT MINIMUM
TEST

STANDARD
A. Physical Characteristics; ■

Minimum Mass 
(oer unit area)

(g/m2) 540 ASTM D5261

Thickness (F=2 kpa) mm 4.5 ASTM 05199
B. Mechanical Properties:

Tensile Strength (md/cd) kN/m 13/22 ASTM 04595

Tensile elongation (md/cd) % 90/40 ASTM D4595

CBR Puncture Resistance N 3000 ASTM D6241
C. Hydraulic Properties:

Effective Opening Size 
(Ogo Wet Sieving)

(mm) 0.08 ASTM D4751
Water Penneability:

Permittivitv ___ (s;1) 0.5 ASTM D4491 1

B<yy. U-og Pen Dnetopmont Protect 
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Technical Soeoficatxxis 

(Geolextie Fabnc)

Note:

Tolerances;

Mechanical Properties 
Hydraulic Properties

-1.0% of the Minimum Value 
-1.0% of the Minimum Value

EXECUTION

1.

2.

3.

4.

5.

6.

7.

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

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 alona 
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 clearlv 
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 overlaps are to be heat-welded or sewn using appropriate 
polypropylene or other synthetic thread and portable hand sewing equipment.

Brgy IMg Pol Devaksmen Praieci
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Technical Spedfrcabons 

(Reclamation and FIR)

ITEM 06 RECLAMATION AND FILL

SCOPE OF WORK

This item shell 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 furnishing of all labor, materials and equipment required to complete/finish 
the upgrading of the area in accordance with the Drawings and the Specifications.

The following major items of works are included:

1. Supply and fill of suitable materials to places required to upgrade elevation of areas as
shown in the drawings.

a.
b.

Compaction of fill materials 
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.

^propriate quantities of sample of all materials to be used in the Works shall 
te 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.

^mple of approved materials shall be kept/stored in the field for ready 
reference/comparison of the delivered materials.

The Contr^or shall ensure that adequate quantities of required materials that 
comply with the specifications and quality approved by the engineer are 
available at ail times.

b. 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.

c. Type of Filling Materials

Brsnr. U.09 Port Dsvetopment Protect
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Tedncal Specifications 

{Redamatton and Fiit)

C.1 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:

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

ii. Maximum particles size shall not exceed 75 mm.

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

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

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

IV.

V.

C.2 Sand and Gravel Fill

The materials 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 materials shall be river or mountain quarry or manufactured.

C.3 Excavated Materials

The excavated materials shall be used for backfilling as directed by the 
Engineer. 3

EXECUTION

Reclamation and Fill 

a. General

^e Con^ctor shall responsible for all ancillary earthworks that are necessarv for 
^hn^CePtl020fJhe ^nate^ia, and includin9. all spout handling, temporary dite or

^erne™,empora^p"to
tTieVnSr^nS m anC!l'ary Sha" 1)6 laid out in consultation with
loss dffill Engineer’s satisfacbon and care shall be taken to minimize the

Rylacement, teckfiliing and reclamation may be done by any method acceptable to 
the Engineer. Pnor to start of Work, the Contractor shall subrS Ws ^IShSl and 
s^uence of performing the works to the Engineer for approval However the
Cont'iSor 0f the m?ih0d# and sequence of construction shall not releas^ the
Contractor from the responsibility for the adequacy of labor and equipment.

b.

Brgy. LK.g Pon Dwetopmert Projea 
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Technical SpeOficaHorg 

(Reclamation and FHI)

c. 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.

d. 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 arKi 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, 
equipment and procedures that he proposes to use for the main work. One trial section of 
about 500 m2 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 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 foe 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.

TOLERANCE

Elevation plus 5 cm.

Br0l>. U^og Pen DavMcpmgnt Pro|*ct
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Technical Specifications 

(Reclamation and Fill)

TYPICAL DETAIL OF INSTALLATION
N0T TO SCALE ■

5inn G. I. SHEET BASE 
FILLET WELDED ALL AROUND

ELEVATION
SCALE 1,20

5nn 0 a I. SHEET BASE 
FILLET WELDED ALL AROUND

DETAILS OF 
STANDARD GRADUATED 

SETTLEMENT RODPLAN
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Technics Specificstions 

{ReMbrcsd Concrete)

ITEM 07 REINFORCED CONCRETE

SCOPE OF WORK

All works falling under this Section shall indude reinforced concrete for all lands 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, artd 
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 Spedficaton to the extent ir>dicated by the 
reference thereto;

a. American Concrete Institute (ACI) Standards:

AC1117 Standard Specifications for Tolerances for Concrete Constmction 
and Materials

ACI 121R Quality Management System for Concrete Construction 

ACI 201.2R Guide to Durable Concrete

ACI 211.1 Standard Practice for Selecting Proportions for Normd, Heavyweight, 
and Mass Concrete

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

ACI 301 Spedfications for Structural Concrete

ACI 304.2R Pladng Concrete by Pumping Methods

ACI 304R Guide for Measuring, Mixing, Transporting, and Pladng Concrete

AC) 305R Hot Weather Concreting

ACI 306,1 Standard Spedfication for Cold Weather Concreting

ACI 308R Guide to Curing Concrete

ACI 309R Guide for Consolidation of Concrete

ACI 311.4R Guide for Concrete Inspection

ACI318M Metric Building Code Requirements for Structural Concrete and 
Commentary

ACI 347 Guide to Formwork for Concrete

Brgy. Oog Port Dsvolopment Projiact
Port of Brgy. U-og, tiabanga. BoM



19
Technic^ Specificstions 

(Rernferced Concrete)

ACISP-15 Field Reference Manual: Standard Specifications for Stmctural 
Concrete with Selected ACI and ASTM References

ACISP-2 ACI Manual of Concrete Inspection 

b. American Society fer Testing and Materials (ASTM) Publications:

ASTM C 150 Standard Specification for Portland Cement

ASTM C114 Standard Method fer Chemical Analysis of Hydraulic Cement

ASTM C 185 Standard Method fer Air Content of Hydraulic Cement

ASTM C115 Standard Test Method for Fineness of Portland Cement by the 
Turbidimeter

ASTM C 204 Standard Test Method for Fineness of Hydraulic Cement by Air- 
Permeability Apparatus

ASTM C 151 Standard Test Method fer Autoclave Expansion of Portland Cement

ASTM C 109 Standard Test Method for Compressive Strength of Hydraulic Cement 
Mortars

ASTM C 266 Standard Test Method for Time of Setting of Hydraulic-Cement Paste 
Gilmore Needles

ASTM C191 Standard Test Method of Time Seffing of Hydraulic Cement by Vicat 
Needle

ASTM C 33 Standard Specification fer Concrete Aggregates

ASTM C136 Standard Test Method for Sieve Analysis of Fine and Coarse 
Aggregates

ASTM C117 Standard Test Method for Materials Finer than 75 micron (No. 200) 
Sieve In Mineral Aggregates by Washing

ASTM C 29 Standard Test Method for Bulk Density (Unit Weighf) and Voids in 
Aggregate

ASTM C 128 Standard Test Method for Density, Relative Density (Specific Gravity), 
and Absorption of Fine Aggregates

ASTM C 87 Standard Test Method for Effect of Organic impurities in Fine Aggregate 
on Strength of Mortar

ASTM C 88 Standard Test Method for Soundness of Aggregates by Use of Sodium 
Sulfate or Magnesium Sulfete

ASTM C142 Standard Test Method for Clay Lumps and Friable Particles in 
Aggregates

ASTM C 97 Standard Test Method for Absorption and Bulk Specific Gravity of 
Dimension Stone

Brgy. V~oq Port Devefopmem Project
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ASTM C 127 Test Method for Specific Gravity and Absorption of Coarse Aggregate

ASTM C 535 Standard Test Method for Resistance to Degradation of Large-Size 
Aggregate by Abrasion and Impact in the Los Angeles Machine

ASTM C 88 Standard Test Method for Soundness of Aggregates by Use of Sodium 
Sulfate or Magnesium Sulfate

ASTM C 131 Test Method for Resistance to Degradation of Small-size Coarse 
Aggregate by Abrasion and Impact in the Los Angeles Machine

ASTM C 94 Standard Spedfication for Ready-Mixed Concrete

ASTM D 512 Chloride Ion in Water

ASTM D 516 Sulfate Ion in Water

ASTM A 615 Standard Spedfication for Deformed and Plain Carbon-Steel Bars for 
Concrete Reinforcement

ASTM A 370 Standard Test Methods and Definitions for Mechanical Testing of Steel 
Products

ASTM A 510 Standard Specification for General Requirements for Wire Rods and 
Coarse Round Wire, Carbon Steel

ASTM A 6 Standard Spedfication for General Requirements for Rolled Structural 
Steel Bars, Plates, Shapes, and Sheet Piling

ASTM C 31 Standard Practice for Malting and Curing Concrete Test Sped mens 
in the Field

ASTM C 39 Standard Test Method for Compressive Strength of Cylindrical 
Concrete Sped mens

ASTM C 172 Standard Practice for Sampling Freshly Mixed Concrete

ASTM C 192 Standard Practice for Making and Curing Concrete Test Spedmens in 
the Laboratory

ASTM C 293 Standard Test Method for Flexural Strength of Concrete (Using Simple 
Beam with Center-Point Loading)

ASTM C 78 Standard Test Method for Flexural Strength of Concrete (Using Simple 
Beam with Third-Point Loading)

ASTM C 42 Standard Test Method for Obtaining and Testing Drilled Cores and 
Sawed Beams of Concrete

ASTM C174 Standard Test Method for Measuring Thickness of Concrete Elements 
Using Drilled Concrete Cores

ASTM C143 Standard Test Method for Slump of Hydraulic-Cement Concrete

ASTM C 494 Standard Specification for Chemical Admixtures for Concrete

Bigy. Perl Devetc^ment Pro^ 
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(Reinforced Concrete)

ASTM C 1017 Standard Specification for Chemical Admixtures for use in 
Producing Flowing Concrete

ASTMC 171 Standard Specification for Sheet Materials for Curing Concrete

ASTM C 309 Standard Specification for Liquid Membrane-Forming Compounds for 
Curing Concrete

ASTM 5329 Standard Test Methods for Sealants and Fillers, Hot Applied, For Joints 
and Cracks in Asphaltic and Portland Cement Concrete Pavements

ASTM D 5167 Standard Practice for Melting of Hot Applied Joint and Crack Sealant 
and Filler for Evaluation

ASTM A 706 Standard Spedfication for Low-Alioy Steel Deformed and Plain 
Bars for Concrete Reinforcement

ASTM A 966 Standard Test Method for Magnetic Particle Examination of Steel 
Forgings using Alternating 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

ASTM C 1107 Standard Specification for Packaged Dry, Hydraulic-Cement Grout 
(Non-shrink)

ASTM C1116 Standard Specification for Fiber-Reinforced Concrete

ASTM C 1157 Standard Specification for Hydraulic Cement

ASTMC 138 Standard Test Method for Density C'Unit Weight"), Yield, and Air 
Content (Gravimetric) of Concrete

ASTM C 173 Standard Test Method for Air Content of Freshly Mixed Concrete 
by the Volumetric Method

ASTM C 260 Standard Spedfication for Air-Entraining Admixtures for Concrete

ASTM C 295 Petrographic Examination of Aggregates for Conaete

ASTM C 33 Standard Specification for Concrete Aggregates

ASTM C 42 Standard Test Method for Obtaining and Test Drilled cores and Sawed 
Beams of Concrete

ASTM C 469 Static Modulus of Elasticity and Poisson's Ratio of Concrete in 
Compression

ASTM C 595 Standard Specification for Blended Hydraulic Cements

ASTM Cl 116 Standard Specification for Fiber-Reinforced Concrete and Shotcrete

Brgy U-og Port Devo^opmerrt Ptof«S 
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ASTM C 1751 Preformed Expansion Joint Rllers for Concrete Paving and Structural 
Construcdon.(Non-extruding and Realient Bituminous Types).

ASTM D 1179 Fiuoride Ion in Water

ASTM D 1190 Standard Specification for Concrete Joint Sealer, Hot-Applied 
Elastic Type

ASTM D 1751 Standard Specification for Preformed Expansion Joint Filler for 
Concrete Paving and Structural Construction (Non-e)druding 
and Resilient Bituminous Types)

ASTM E 329 Standard Speciftcation for Agencies Engaged in the Testing and/ or 
Inspection of Materials used in Construction

c. American Welding Society (AWS)

D 12 Welding Reinforcing Steel, Metal inserts and Connections in 
Reinforced Concrete Construction.

d.

e.

e.

f.

Philippine National Standard (PNS)

PNS 49 Steel Bars for Concrete Reinforcement 

DPWH Standard Spedfications 

All other standards hereinafter indicated.

The edition or the revised version of such codes and standards current at the date 
twenty-eight (28) days prior to date of bid submission shall apply. During Contract 
execution, any changes in such codes and standards shall be applied after approval by the 
Owner.

SUBMITTALS

1. Test Reports and Certificates shall be furnished and approval received before delivery 
of certified or tested materials to foe Project Sites.

a. Submit Test Reports for the following:

a.1 Concrete mixture proportions

Submit copies of test reports by independent test labs conforming to 
ASTM C 1077 showing that the mixture has been successfully tested to 
produce concrete with the properties specified and that mixture will be 
suitable for the job conditions. Test reports shall be submitted along with the 
concrete mixture proportions. Obtain approval before concrete placement. 
Fully describe the processes and methodology whereby mixture proportions 
were developed and tested and how proportions will be adjusted during 
progress of the work to achieve, as closely as possible, the designated levels 
of relevant properties.

a.2 Aggregates

Submit test results for aggregate quality in accordance with ASTM C 33. 
Where there is potential for alkaii-siiica reaction, provide results of tests

Bigy. U-og Port D«nlop>nera Prot^
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conducted in accordance ASTM C 227 or ASTM C 1260. Submit 
results of all tests during progress of the work in tabular and graphical 
form as noted above, describing the cumulative combined aggregate grading 
and the percent of the combined aggregate retained on each sieve.

a.3 Admixtures

Submit test results in accordance wiUi ASTM C 494 and ASTM C 1017 for 
concrete admixtures, ASTM C 260 for air-entraining agent, and manufacturer's 
literature and test reports for corrosion inhibitor and anti-washout admixture. 
Submitted data shall be based upon tests performed within 6 months of 
submittal.

a.4 Cement

Submit test results in accordance with ASTM C 150 Portland cement. Submit 
current mil data.

a.5 Water

Submit test results in accordance with ASTM D 512 and ASTM D 516. 

Submit Certificates for the following; 

b. 1 Curing concrete elements

Submit proposed materials and methods for curing concrete elements. 

Form removal scheduleb.2

Submit proposed materials and methods for curing concrete elements.

b.3 Concrete placement and compaction

Submit technical literature for equipment and methods proposed for use in 
placing concrete. Include pumping or conveying equipment including type, 
size and material for pipe, valve characteristics, and the maximum length and 
height concrete will be pumped. No adjustments shall be made to the mixture 
design to facilitate pumping.

Submit technical literature for equipment and methods proposed for vibrating 
and compacting concrete. Submittal shall include technical literature describing 
the equipment including vibrator diameter, length, frequency, amplitude, 
centrifugal force, and manufacrturer's description of the radius of influence 
under load. Where flat work is to be cast, provide similar information 
relative to the proposed compacting screed or other method to ensure dense 
placement.

b.4 Mixture designs

Provide a detailed report of materials and methods used, test results, and the 
field test strength (for) for marine concrete required to meet durability 
requirements.

2. The Contractor shall submit shop drawings and erection drawings for formwork and 
scaffolding at least 14 days prior to commencing the work.
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Each shop drawing and erection drawing shall bear the signature of a Contractor's qualified 
Engineer. Details of all proposed formwork to be prefabricated and formwork to produce 
special finishes shall be submitted to the Engineer for approval before any materials are 
ordered. If the Engineer so requires, samples of proposed formworks shall be constructed 
and concrete placed at the Contractor's expense so that the proposed methods and 
finished effect can be demonstrated.

The Contractor shall submrt shop drawings showing reinforcing bar placing and bar lists 
for the Engineer's approval. Such shop drawings shall show also supplemental bars for 
forming, strengthening frames of bars of sufficient rigidity to withstand forces during placing 
concrete. If necessary, shaped steel may be added to improve rigidity of the frame of bar.

Such shop drawings shall clearly indicate bar sizes, spacing, location and quantities of 
reinforcement, mesh, chairs, spacers and other details to be as per ACl Manual of 
Standard Practice for Detailing Reinforced Concrete Staictures.

Details shall be prepared for placement of reinforcement where special conditions occur, 
induding most congested areas and connection between pre-cast concrete and concrete in- 
situ.

All shop drawings shall be reviewed by the Engineer within seven (7) days after receiving 
them. At least two (2) days prior to pouring concrete, the Contractor shall submrt to the 
Engineer a pouring permit for his inspection and approval.

MATERIAL REQUIREMENTS

CEMENT

Unless otherwise specified in the Drawings, only one (1) brand of cement shall be used for 
any Individual structure, in determining the approved mix, only Portland cement shall be used 
as the cementitious material.

1. Portland Cement: ASTM C 150

Type II (for general use, more especially v/hen moderate Sulfate resistance is desired) 

ADMIXTURE (IF NECESSARY)

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

1. Air Entraining Admixture shall conform to ASTM C 260.
2. Admixture other than air entraining agent shall conform to ASTM C 494.
3. . Admixture containing chloride ions, or other ions producing deleterious effect shall

not be used.

AGGREGATES

1. Cmshed Coarse Aggregate

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

Nominal sizes for combined gradation shall be as follows:

ASTM Sieves

Nominal Size of Coarse Aggregates

% by Weight Passing

40mm 25mm 19mm 10mm

50.0mm {T) 100 - - -

38.0mm (11/2*) 95-100 100 - -

31.8mm (11/4") - 90-100 100 -

25.0mm (1") - - 90-100 -

19.0mm (3/4") 35-70 25-90 - 100

16.0mm (5/8") - - 20-55 85-100

9.5mm (3/8‘) 10-30 0-10 0-10 0-20

No. 4 0-5

2. Fine Aggregate

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

ASTM Sieves % by Weight Passing

9.5mm (3/6”) 100

No.4 90-100

No. 8 80-100

No. 16 50-90

No. 30 25-60

No. 50 5-30

No. 100 0-10

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

Due care shall be taken to prevent segregation.
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WATER

The mixing water shall be clear and apparently clean. If it contains quantities or substances that 
discolor it or make it smell or taste unusual or objectionable, or cause suspicion, it shall not be used 
unless service records of concrete made with it (or other information) indicated that it is not injurious 
to the quality, shall be subject to the acceptance criteria as shown in Table 6.3 and Table 6.4 or as 
designated by the purchaser.

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

Table 6.3 Acceptance Criteria for Questionable Water Supplies

Test Limits
Compressive strength, min. %
Control at 7 days

90

Time of Setting deviation from controi from 1:00 eartierto 1:30 later

Time of Setting (Gillmore Test)
Initiai
Final Set

No marked change
No marked change

Appearance Clear

Color Colorless

Odor Odorless

Total Solids 500 parts/miltion max.

PH value 4.5 to 8.5

aiB». Pan P»»»lcp«ii«nt PrefMt 
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Table 6.4 Chemical Limitation for Wash Water

Limits
Chemical Requirements, Minimum

Concentration
Chloride as Cl^1 expressed as a mass percent 
of cement when added to ttie C1H> in the other
components of the concrete mixtures shall not 
exceed the following levels:

1. Prestressed Concrete 0.06 percent
2. Conventionally reinforced concrete in a moist 0.10 percent

environment and exposed to chloride
3. Conventionally reinforced concrete in a moist 0.15 percent

environment but not exposed to chloride
4. Above ground txiildlng construction where No limit for corrosion

the concrete will stay dry

Sulfate as S04, ppmA 3,000
Alkalies as (Na20 + 0.658 K2O). ppm 600
Total Solids, ppm 50,000

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

Water will be tested in accordance with, and shall meet the suggested requir^ents of 
AASHTO T 26.

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

CURING MATERIALS

1. Impervious Sheet Materials

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

2. Burlap of commercial quality, non-staining type, consisting of 2 layers minimum.

3. Membrane Forming Curing Compound

ASTM C 309; submit evidence that product confomts to specifications.

JOINTING MATERIALS 

1. Sealant

Sealant shall be multi-component, polyurethane base compound, gray in color, self­
leveling for horizontal joints, 2 part polylhrerndyne, terpolymer compound, gray In color; 
non-sag for vertical joints.

Sealant shall be compatible vt^h materials in contact and to perform satisfactorily under 
saK water and traffic conditions, and be capable of making joint watertight and allow 
movement 25% of the width of joint In any direction.
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Sealant shall be guaranteed against leakage, cracking, crumbling, melting, shrinkage, 
running, loss of adhesion for a period of five years horn the date of acceptance of work.

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

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

4. Jdnt filler shall conform to ASTM D1751 (AASHTO M213) non-extruding, resilient 
bituminous type. Filler shall be furnished for each joint in single piece for depth and width 
required for joint, unless otherwse authorized by the Engineer. When more than one piece is 
authorized for a joint, abutting ends shall be fastened and hold securely to d^ape by stapling 
or other positive fastening.

EPOXY BONDING COMPOUND

ASTM C 881. Provide Type I for bonding hardened concrete to hardened concrete; Type II for 
bonding freshly mixed concrete to hardened concrete; and Type III as a binder in epoxy mortar or 
concrete, or for use in bonding skid-resistant materials to hardened concrete. Provide Class B if 
placement temperature is between 4 and 16°C; or Class C if placement temperature is above 
16°C.

REINFORCEMENT

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

ASTM Designation A615 - Deformed Billet Steel Bars for Concrete Reinforcement. 
Minimum yield strength of 276 MPa (40,000 psi).

PNS 49 - Steel Bars for Concrete Reinforcement

TIE WIRE

Tie wire shall be plain, cold drawn annealed steel wire 1.6 mm diameter.

SAMPLES AND TESTING 

1. Cement

Sampled either at the mill or at the site of work and tested by an independent commercial or 
government testing laboratory duly accredited by the Bureau of Research and Standards 
(BRS) of the DPWH, Department of Science and Technology (DOST) or the Department 
of Trade and Industry (DTI) at no addKional cost to PPA. Certified copies of laboratory test 
reports shall be furnished for each lot of cement and shall include all test data, results, and 
certificates that the sampling and testing procedures are in conformance with the 
Spedficatbns. No cement shall be used until notics has been given by the Engineer that the 
test results are satisfactory. Cement that has been stored, other than in bins at the mills, 
for more than 3 months after delivery to the Site shall be re-tested before use. Cement 
delivered at the Site and later found after test to be unsuitable shall not be incorporated into 
the permanent works.

2. Aggregate; Tested as prescribed in ASTM C 33

At least 28 days prior to commencing the work, the Contractor shall inform the Engineer of
Brgy. U-og Port D^^olopmoflt Project 

Port of Brgy. U-og. ktabanga. Bohol



29
Technical Specifications 

(Reinforced Conoete)

the proposed source of aggregates and provide access for sampling.

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

Reinforcement

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

Concrete Tests

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

Test of Hardened Concrete in or Removed from the Structure

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

Core spedmens shall be obtained by the Contractor and shall be tested. Any deficiency 
shall be corrected or if the Contrador elects, he may submit a proposal for approval before 
the load test is made. If foe proposal is approved, the load test shall be made by the 
Contractor and the test results evaluated by the Engineer in conformance with Chapter 20 
of ACI 318. The cost of foe load tests shall be borne by foe Contractor. If any concrete shows 
evidence of failure during the load test, or fails the load test as evaluated, the deficiency be 
corrected in a manner approved by the Engineer at no additional cost to the Authority.

Chemical Admixtures/Additives

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

Samples of any admixtures/additives proposed by the Contractor shall be submitted for 
testing at least 56 days In advance of use, which shall require approval of the Engineer. 
Testing of admbctures/additives proposed by the Contractor including test mixing and cylinder 
test shall be at the Contractor’s expense.
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7. Jointing Materials and Curing Compound Samples

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

a. 10 kg of joint sealant
b. 1m length of jcMnt filler
c. 5 H. of curing compound
d. 1m length of joint baddng

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

EXECUTION

DELIVERY. STORAGE AND HANDLING OF MATERIALS 

1. Cement

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

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

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

If the cement Is delivered in bulk, the Contractor shall provide, at his own cost, approved 
silos of adequate size and numbers to store sufficient cement to ensure continuity of work 
and the cement shall be placed in these silos immediately after it has been delivered to the 
Site. Apfxoved precautions shall be taken into consideration during unloading to ensure 
that the resulting dust does not constitute a nuisance.

If the cement is delivered in bags, the Contractor shall provide, at his own cost, perfectly 
waterproofed and well ventilated sheds having a floor of wood or concrete raised at least 
0.5m above the ground. The sheds shall be large enough to store sufficient cement to 
ensure continuity of the work and each consignment shall be stacked separately therein 
to permit easy access for inspection, testing and approval. Upon delivery, the cement shall 
at once be placed in these sheds and shall be used in the order in which it has been delivered.

Cement bags should not be stacked more than 13 bags high. All cement shall be used 
within two months of the date of manufacture. If delivery conditions render this impossible, 
the Engineer may permit cement to be used up to three (3) month after manufacturing, 
subject to such conditions including addition of extra cement as he shall stipulate.
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2. Aggregate

AN fine and coarse aggregate for (Concrete shall be stored on close fitting, steel or concrete 
stages design with drainage slopes or in bins of substantial construction in such a manner 
as to prevent segregation of sizes and to avoid the inclusion of dirt and other foreign 
materials in the concrete. All such bins shall be emptied and cleaned at intervals of every 
six (6) months or as required by the Engineer. Each size of aggregate shall be stored 
separately unless otherwise approved by the Engineer.

Stockpiles of coarse aggregate shall be built in horizontal layers not exceeding 1.2 m in 
depth to minimize segregation.

FORMWORK

Forms

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

Design

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

Form Ties

Factory fabricated, adjustable to permit tightening of the forms, removable or snap-off 
metal of design that will not allow form deflection and will not spall concrete upon removal. 
Bolts and rods that are to be completely withdrawn shall be coated with a non-staining 
bond breaker. Ties shall be of the type which provide watertight concrete.

Chamferir>g

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

Coatings

Forms for exposed surfaces shall be coated with forni oil or form-release agent before 
reinforcement is placed. The coating shall be a commercial fonnulation of satisfactory and 
proven performance that will not bond with, stain, or adversely affect concrete surfaces, and 
shall not impair subsequent treatment of concrete surfaces depending upon bond or adhesion 
nor impede the wetting of surfaces to be cured with water or curing compounds. The coating 
shall be used as recommended in the manufacturer’s printed or written instructions. 
Forms for unexposed surfaces may be wet with water in lieu of coating immediately before 
placing of concrete. Surplus coating on form surfaces and coating on reinforcement steel 
and construction joints shall be removed before placing concrete.
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6. Removal of Forms shall be done in a manner as to prevent injury to the concrete and to insure 
complete safety of the structure after the following conditions have been met. Where the 
stmcture as a whole is supported on shores, forms for beam and girder sides, and similar 
vertical structural members may be removed before expiration of curing period. Care shall 
be taken to avoid spalling the concrete surface or damaging concrete edges. Wood forms 
shall be completely removed.

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

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

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

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

7. Control Test

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

REINFORCEMENT

1. Reinforcement

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

3.

4.

5.

6.

Nominal Diameter 
(mm)

Nominal Perimeter 
(mm)

Nominal Sectional 
Area 

(SQ. mm)

Unit Weight 
(kg/m)

10 31.4 78.54 0.616
12 37.7 113.10 0.888
16 50.3 201.10 1.579
20 62.8 314.20 2.466

25 78.5 490.90 3.854
28 88.0 615.70 4.833

32 100.5 804.20 6.313
36 113.1 1,017.60 7.991

40 125.7 1,256.60 9.864

50 157.1 1,963.50 15.413

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

Exposed reinforcement bars, dowels and plates intended for bonding with future extensions 
sh^l be protected from corrosion.

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

Concrete Protection for Reinforcement

a.

b.

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

Tolerance for Concrete Cover of Reinforcing Steel other than Tendons.

Minimum Cover

7.5cm or more (marine structures and concrete cast against and permanently 
exposed to earth)

DESIGN STRENGTH OF CONCRETE

Concrete for structural parts or members such as beams, slabs, curtain wall, pile caps and 
fender/mooring blocks shall develop a minimum 28-day compressive cylinder strength of 24 MPa 
(3,500 psi) as indicated in the drawings.

TRIAL BATCH FOR CONCRETE

Thirty (30) calendar days before the start of concreting works, the Contractor shall submrt design 
mixes and the corresponding test result made on sample thereof. Sampling and testing shall be in
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accordance with the ASTM Standard procedures for sampling and testing for the particular design 
strengtii(s) required.

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

The design mix for concrete to be used shall be submitted together with at least three (3) standard 
cylinder 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 tests 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.

Slump Test shall be made in conformance with ASTM C143, and unless otherwise specified by the 
Engineer, slump shall be wthin the following limits;

Structural Element
Slump for Vibrated Concrete

Minimum Maximum

Pavement Concrete 25mm 50mm

Pre-cast Concrete 50mm 70mm

Lean Concrete 100mm 200mm

Sacked Concrete 25mm 50mm

All other Concrete 50mm 90mm

Sampling : Provide suitable facilities and labor for obtaining representative samples of
concrete for the Contractor’s quality cxDntrol and the Engineer's quality assurance 
testing. All necessary platforms, tools and equipment for obtaining samples shall be 
furnished by the Contractor.

MIXING CONCRETE

1. GENERAL

a. Conc^e shall be thoroughly mixed in a mixer of an approved size and type that will 
insure a uniform distribution of the mateiiais throughout the mass.

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

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

2.

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

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

f. Weighing equipment shall be insulated against vibration or movement of other 
operating equipment in the plant. When the entire plant is running, the scale 
reading at cut-off shall not vary from the weight designated by the Engineer by 
more than one percent for cement, 1-!4 percent for any size of aggregate, or one 
percent for the total aggregate in any batch.

g. Manual mixing of concrete shall not be permitted unless approved by the Engineer.

MIXING CONCRETE AT SITE

Concrete mixers may be of the revolving drum or the revolving blade type and 
the mixing drum or blades shall be operated uniformly at the mixing speed 
recommended by the manufacturer.

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

When bulk cement is used and the volume of the batch is 0.5 m3 or more, the scale 
and weigh hopper for Portland cement shall be separate and distinct from the 
aggregate hopper or hoppers.

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

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

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

e. Cement shall be batched and charged into the mixer by such means that K will 
not resuK in loss of cement due to the effect of wind, or in accumulation of cement 
on surfaces of conveyors or hoppers, or in other conditions which reduce or vary 
the required quantity of cement in the concrete mixture.
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f. Where required, synthetic fibrous reinforcement shall be added directly to the 
concrete mixer after placing the sufficient amount of mixing water, cement and 
aggregates.

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

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

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

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

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

3. MIXING CONCRETE IN TRUCKS

a. Truck mixers, unless otherwise authorized by the Engineer, shall be of the reveling 
drum type, watertight, and so constructed that the concrete can be mixed to insure 
a uniform distribution of materials throughout the mass. All solid materials for the 
concrete shall be accurately measured and charged into the drum at the 
proportioning plant. Except as subsequently provided, the truck mixer shall be 
equipped with a device by which the quantity of water added can be readily 
verified. The mixing water may be added directly to the batch, in which case a tank 
is not required. Truck mixers may be required to be provided with a means by 
which the mixing time can be readily verified by the Engineer.

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

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

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

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

2. Preformed Expansion Joint Fier

a. Joints with Joint Sealant

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

b. Finish of concrete at joints

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

c. Construction Joints

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

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

PREPARATION FOR PLACING

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

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

1. Handling Concrete

Concrete shall be handled from mixers and transported to place for final deposit in a 
continuous manner, as rapidly as practicable, and without segregation or loss of ingredients 
until the approved unit of work is completed. Placing will not be permitted when the sun, heat, 
wind or limitations of facilities ftimished by the Contractor prevent proper finishing and 
curing of the concrete. Concrete shall be placed in the forms, as dose as possible in 
final position, in uniform approximately horizontal layers not over 40cm deep. Forms 
splashed with concrete and reinforcement splashed with concrete or form coating shall be 
deaned in advance of pladng subsequent lifts. Concrete shall not be allowed to drop freely 
more than 1.5m in unexposed work nor more than 1.0 m in exposed work; where greater 
drops are required, tremie or other approved means shall be employed.

2. Time Interval between Mixing and Placing

Concrete mixed in stationary mixers and transported by non-agitating equipment shall be 
placed in the forms within 30 minutes from the time ingredients are charged into the 
mixing drum. Concrete transported in truck mixers or truck agitators shall be delivered to the 
site of work, discharged in the forms within 45 minutes from the time ingredients are 
discharged into the mixing drum. Concrete shall be placed in the forms within 15 minutes 
after discharged from the mixer at the jobsite.

3. Hot Weather Requirements

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

a. Control Procedures

Provide water cooler facilities and procedures to control or reduce the temperature of 
cement, aggregates and mixing handling equipment to such temperature that, at all 
times during mixing, transporting, handling and placing, the temperature of the 
concrete shall not be greater frian 36 0C.

b. Cold Joints and Shrinkage

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

c. Supplementary Precautions

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

4. Conveying Concrete by Chute, Conveyor or Pump

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

a. Chutes and Conveyors

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

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

Wall and Abutments

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

Concrete Pladng on Wharf

When placing concrete on wharf decks, the Contractor shall:

Ensure that rate of placing is sufficient to complete proposed placing, finishing and 
curing operations within the scheduled time; that experienced finishing machine 
operators and concrete finishers are provided to finish the deck; that curing 
equipment and finishing tools and equipment are at the site of work and in 
satisfactory condition for use.
Immediately prior to placing, the Contractor shall place scaffolding and wedges and 
make necessary adjustments. Care shall be t^en to ensure that settlement and 
deflection due to added weight of concrete vnW be minimal. The Contractor shall 
provide suitable means to readily permit measurement of settlement deflection as it 
occurs.

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

1. Immediately after placing, each layer of concrete shall be completed by internal concrete 
vibrators supplemented by hand-spading, rodding, and tamping. Tapping or other external 
vibration of forms will not be permitted unless specifically approved by the Engineer. 
Vibrators shall not be used to transport concrete inside the forms. Internal vibrators 
submerged in concrete shall maintain a speed of not less than 7,000 impulses per minute. 
The vibrating equipment shall at ail times be adequate in number of units and power to 
properly consolidate all OMicrete.

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

EPOXY BONDING COMPOUND

Before depositing new concrete on or against concrete that has set, the surfaces of the set 
concrete shall be thoroughly cleaned so as to expose the coarse aggregate and be free of laltance, 
coatings, foreign matter and loose particles. Forms shall be re-tightened. The cleaned surfaces shall 
be moistened, but shall be without free water when concrete is placed. ASTM C 881. Provide Type I 
for bonding hardened concrete to hardened concrete; Type II for bonding freshly mixed concrete to 
hardened concrete; and Type III as a binder in epoxy mortar or concrete, or for use in bonding skid- 
resistant materials to hardened concrete. Provide Class B if placement temperature is between 
4 to 16 0C; or Class C if placemerrt temperature is above 16°C.

FINISHES OF CONCRETE

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

CONCRETE FINISHING DETAILS

1. Concrete Paving

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

2. Smooth Finish

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

3. Broom Finish

wWh f0r PaVinS: the concrete shal1 be screeded and floated to required finish level 
hfr rSe a9Jre9ate vlslble- After the surface moisture has disappeared and laitance 
surfa^s sHbL6broomp1? S^lhal, bfehflof:finished to an even. smootMnish. The floated 
^ the maiMSrfc 8 $h in 3 direCti0n transveree to the direction
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ITEM 08 AGGREGATE BASE COURSE

SCOPE OF WORK

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

MATERIAL REQUIREMENTS

Aggregate base course shall consist of hard, durable particles or fragments of crushed stone, 
crushed slag or crushed or natural gravel and filler of natural or crushed sand or other finely divided 
mineral matter. The composite material shall be free from vegetable matters 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 Item.

The base material shall conform to the grading requirements of Table 3.1, whichever is called for in 
the Bill of Quantities.

Table 3.1 Grading Requirements

Sieve Designation Mass Percent Passing
Standard

mm
Alternate

US Standard
Grading

A
Grading

B
50 2* 100

37.5 1-1/2* - 100

25.0 1* 60-85 -

19.0 3/4" - 60-85

12.5 1/2* 35-65 -

4.75 No. 4 20-50 30-55

0.425 No. 40 5-20 8-25

0.075 No. 200 0-12 2-14

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

The portion of the material passing the 0.425mm (No. 40) sieve shall have a liquid limit of not 
greater than 25 and a plasticity index of not more than 6 as determined by AASHTO T89 and T90, 
respectively.
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The coarse aggregate retained on a 2.00mm (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 passing the 19mm (3/4 inch) sieve shall have a minimum soaked CBR-vaiue of 80% 
tested according to AASHTO T 193. The CBR-value shall be obtained at the maximum dry density 
determined according to AASHTO T180, 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 Mended 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 4.75mm (NO. 4) sieve.

EXECUTION

PLACING

The aggregate base material shall be placed at a uniform mixture on a prepared sub-base (selected 
fill) 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 material 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 Utidcness 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 ttran 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. AH subsequent layers shall be spread and 
compacted in a 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 aD places not accessible to the roller, the base material 
shall be compacted thoroughly with approved tampers or compactors.
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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 corrections.
Compaction of each layer shall continue until a field density of at least 100 percent of the maximum 
dry density determined in accordance with AASHTO T 180, Method D has been achieved. In-place 
density determination shall be made in accordance with AASHTO T191/ASTM D 1556.

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 e^ency 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 m2 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 foe 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 materia or procedure change during the execution of 
the work, new trial sections shall be constructed.

SURVEYS AND SETTING OLfT WORKS

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

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

Prior to placement of any material, the Contractor shaH establish visible constmction markers to 
deariy detine horizontal limits of the Work.

TOLERANCES

The aggregate base course shaH 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
THICKNESS OF LAYER

±10 mm

Permitted variation from design + 5 mm
LEVEL OF SURFACE -10 mm
Permitted SURFACE IRREGULARITY 
Measured bv 3-m straiqht-edqe

5 mm

Permitted variation from design 
CROSSFALL OR CAMBER

±0.2%

Permitted variation from design 
LONGITUDINAL GRADE over

±0.1%

25 m in length
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ITEM 09 PORTLAND CEMENT CONCRETE PAVEMENT

SCOPE OF WORK

The works indude the furnishing of all labor, materiats and equipment required for the construction 
of gravel base course and concrete pavement. The works shall be in accordance with the lines and 
grades shovi/n on the Drawings and in conformity with the Specifications.

MATERIAL REQUIREMENTS

Cement

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

Fine Aggregate

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

Coarse Aggregate

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

Water

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

Admixture

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

TIE BARS AND SLIP BARS

Tie bars shall be deformed bars conforming to the requirements specified in AASHTO M 31 
or M 42, except that rail steel shall not be used for tie bars that are to be bent and re- 
straightened during construction, sizes as indicated on the Drawings. The deformed bars 
shall be Grade 40 and shall be shipped in standard bundles, tagged and marked in 
accordance with the Code of Standard practice of the Concrete Reinforcement Steel 
institute.

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

Joint Filler

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

6rgy. LLog Port Development Prefect 
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EXECUTION 

Concrete Class

The concrete for pavement shall satisfy the following requirements:
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Minimum 28-day comprehensive strength 

Minimum Flexural Strength 

Maximum Aggregate size 

Maximum water cement ratio 

Proportioning. Consistency and Mbdng of Concrete

24 MPa 

3.8 MPa

25 mm 

0.52

The proportioning, insistency and mixing of concrete shall conform to the requirements of 
the Section ‘Reinforced Concrete*.

Preparation

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

Formwoiic Construction

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

All forms shall be rigidly supported on a bed of thoroughly compacted material during the 
entire operation of pladng 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 tiie 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 shali not be operated on tire concrete surface. The inside edge of supporting 
wheels of the finishing machine shall not operate doser than 100mm from the edge of the 
concrete lane.

Alternative to pladng forms, slip-forming may be used. Slip-form paving equipment shall be 
equipped with the traveling dde forms of sufficient dimensions, shape and strength to 
support the conoete laterally for a suffident 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.

Joints

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

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

Placing Concrete

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

In order to prevent the introduction into the concrete of earth and other foreign materials, the 
men whose duties require them to work in the concrete, shall in general, confine their 
movements to the area already covered wrth 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 shall at no time be operated beyond that 
point where this surplus can be maintained in front of the strike-off screed.

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

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

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

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

Whenever the placing of the concrete is stopped or suspended for any reason, for a period 
of 30 minutes or longer, a suitable bulkhead shall be placed so as to produce 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.
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Finishing Concrete
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The concrete shad 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 Pne or grade to which they have been property set, 
or causes undue delay due to mechanical difficuKies, 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 consider^ the maximum desirable.

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

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

2. The machine shall be equipped with an independently operated vibratory ‘pan” (or 
pans) and two (2) independentiy 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 posKion that will strike off the concrete 
at a sufficient height altove 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 eadi section of pavement will receive at least one vibratory pass but 
not more than two passes, unless otherwise directed.

After the final pass of the finishing machine and when the concrete has started to 
dry, the surface of the pavenrtent 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 tong. When manually 
operated, the float shall be moved from edge to edge with a wiping motion and 
advance one (1) meter or more.
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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 two burlap dothes, 
which give the surface the required roughness. The vehides used to carry these 
doths may be independent of the concrete-laying machine or may be incorporated 
with it and may be operated either by hand or mechanically.

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

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

Strildng Forms

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

Curing Concrete

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

Cleaning and Sealing Joints

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

After removal of side forms, the ends at transverse expansion joints at the edges of the 
pavement shall be carefully cleaned of any concrete within the expansion spaces for the 
entire depth of slab, care being taken not to injure the ends of the joints. Expansion and 
contraction joints shall then be poured with a hot joint sealer to the de^h as indicated on the 
Drawings. Joint sealer shall be poured using approved hand pouring pots, with liquid at a 
temperature not less than that recommended by the approved manufacturer.
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Opening to Traffic

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

Any damage to the pavement due to traftic 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 aKemate 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.

Pavement Smoothness, Thickness and Tolerance

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

1. Permitted variation from design 
thickness of layer

+ - 5mm

2. Permitted variation from design 
level of surface

+ - 5mm

The thickness of the pavement will be determined by measurement of cores from the 
completed pavement in accordance with AASHTO T148.

The completed pavement shall be accepted on a tot basis. A lot shall be considered as 
2,500 sq.m of pavement. The last unit in each slab constitutes a lot in itself V(4ien its length is 
at least Vz of the normal lot length. If the length of the last unit is shorter than of the normal 
lot length, K shall be included in the previous lot.

Other areas such as intersections, entrances, crossovers, ramp, etc., will be grouped 
together to form a lot. Small irregular areas may be included with other unit areas to form a 
lot.
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ITEM 10 MOORING AND RENDERING SYSTEM

SCOPE OF WORK

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

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

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

Supplementary parts necessary to complete and install each item of works shall be included 
whether or not shown or specified. The Contractor shall furnish to relevant trades all anchors, 
fastenings, inserts, fittings, fixtures or the like to be installed on or required for securing the works.

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

MATERIAL REQUIREMENTS

MOORING SYSTEM

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

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

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

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

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

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

Base Steel;

Chemical composition and mechanical properties of base metal to be used for fabrication of 
mooring bollard and its accessories shall comply with ASTM A36 and other required standard stated 
therein.
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Concrete Foundation:

Concrete foundation for mooring bollards shall conform to the requirements of the Section 
concerning "Reinforced Concrete*.

Visual Inspection;

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

Mill Test Certificates:

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

Test Inspection:

Inspection of all materials and methods of fabrication shall be carried out by the Contractor. 
However, the Engineer reserves the right to Inspect all facilities at any time during the 
manufacture to ensure that the materials and workmanship are in accordance vi/ith 
Specifications and the best of workmanship.
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FENDER SYSTEM

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

PHYSICAL PROPERTIES OF MATERIALS

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

The physical properties of the mbber compound used for the fenders shall comply with the 
following requirements:

Physical Properties and Test Method
Test Item Properties Test Method

Ph
ys

ic
al

 T
es

t

B
ef
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e 

Ag
in

g

Tensile Strength 160kg/sq.m minimum
Test piece: 

Dumbell No. 3

ASTM D412

Elongation 350% minimum ASTM
D1456

Hardness 76Hs maximum
Spring Type 

hardness test 
(Type A)

ASTM
D2240

A
fte

r A
gi

ng

Tensile Strength
Not less than 80% of 

original value Aging by air 
heating: 70+l*C 

x96 hours.

ASTM D412

Elongation ASTM
D1456

Hardness Not more than original 
value +8*

ASTM
D2240

Compression Test 30% maximum Heat treatment:
70±rc X 22 ASTM D395

hours.

Note : Equivalent Standards are acceptable.

FITTINGS AND ANCHORAGE

Anchor bolts and connecting hardware shall be fabricated using type of steel specified (ASTM A36) 
and to the required shapes and sizes shown on the approved plan/drawings.
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TESTING. SAMPLING. INSPECTION. ACCEPTANCE, MARKING AND PACKAGING

Testing

Sample rubber dock fenders that shall be incorporated in the project shall be subjected to 
tests. It shall pass the required energy absorption and reaction force at a certain deflection 
as indicated in the plan.

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

Ten percent (10%) of the total number of fenders to be supplied and rounded to a unK shall 
be tested for performance. The fender shall be compressed repeatedly three (3) times to the 
maximum deflection at the speed from 2 to 8 cm. per minute. The load and deflection values 
shall be recorded with the predsion of 0.1tf and 0.5mm respectively. The results shall be 
plotted in the form of load-deflection-energy absorption curves. The average data obtained 
in the second and third test loading shall be considered as performance values.

Inspection

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

All anchor bolts and fittings shall be inspected. The material used for the fabrication of bolts 
and fittings shall be covered by the manufacturer’s certified mill certificate and shall be 
verified by the Authority.

Acceptance Tolerance

The acceptance tolerance shall be based on the following:

1. Fender Dimension

Length -2% to +4%

Width ; -2% to +4%

Height -2% to +4%

Thickness -2% to +8%

2. Anchor Bolt Holes in Fender

Diameter of the Hole +2.0mm

Pitch of the Hole +4.0mm

3. Acceptance tolerance for all fenders supplied shall be as follows;

E = Energy absorption, E > Specified E but not to exceed 10%

R = Reaction force. R £ Specified R but not less than 10%

Brgy. LLog Port Devetof^mont Project 
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Marking

All fender unKs shall be dearly numbered and marked. Each fender shall have the following 
markings.

1. Fender type and manufacturer’s name or trade mark

2. Production serial number

3. Date of manufacture or its abbreviation

4. Main dimensions

5. Project identification as foilows;

Name of Port/Project : 

Year supplied

Packaging

The fenders shall be packaged on wooden crate or v^rrapped individually with Polypropylene 
sheets except when shipped containerized. The bolts and fittings should be placed in crates 
and suitably treated for protection when transported by sea and stored in port areas.

EXECUTION

MOORING / FENDERING SYSTEM

All units shall be installed at the locations shovim on the drawings and as directed by the Engineer.
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ITEM 11 ELECTRICAL WORKS

SCOPE OF WORK

electro m«eria1Su!Sl“mplrtedl?fcSrtln«Sna|l^IrdS^7'^^^^ 

aarjn:Ld^^:n9s indudin9 ma,eriais’iab-

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

GENERAL REQUIREMENTS

a> arSet"CfhrBi,^lri““ .“f publications and

b)

c)

d)

e)

1. National Fire Protection Association
(NFPA)

2. National Electrical Manufacturer Association - (NEMA)
3. Underwriter Laboratories, Inc. (UL)
4. Philippine Electrical Code

Philippine National Standard (PEC)
(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 (lES)

Iuhrt™iS^es1;^S,rteL^XiS?!>hasLhaS^^^^^^ SUpply- The

SSSr^ ""-“S
Nlm'^lSereDSateansfeJraLe NTleJ,Place of Manufacture. Catalog Selo^Number6
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f)

9)

h)

0

J)

-PUtable

the^onte^or TheC1?^tr^or,shalUurn^rh the'En'n'sha" b~ed at the expense of 

of Inspections and approval from the proper aoverSmpnrin1^h2?e’the final Certificates 
of work. The Contractor shall oreoare au horrties after the completionrequired by the enSg IrttS bU", P'anS and 3,1 0lher PaPer

-p'ppp's as Shown in the brewings. A
Of the electrical sy^em A lrMn1edESrira^'S re?U'Ifd t0 imp,ementthe 
installation of the main drcurt breaker ^ contractor shall oversee/conduct the

(pIcS^ilttLTapXe^S^^ ^quirements of Philippine Electrical Code

R^i^^red Etectn^^l SnelffRK)^' SerFfr^**10 SupeArvision of the qualified 

applications regardless of capacity and unit^aS2h^kedriCian' AH elect,ica, installation
acrompaniedby ef^n^?3^!^^ sion^^and rk)eW' !d?rti0n 0rrevision sha" b®
Electrical Engineer (PEE). Sd 0 licensed Professional

MATERIAL REQUIREMENTS

^r^ereen.

PRODUCTS 

WIRES AND CABLES

-- at?oSSiordRSat2
CONDUIT AND FITTINGS

Wrth Sncrete covered. It shall be 
using manufacturers recommended produS ' in9S and bendS Sha,, 1)6 S0,vent bon<i&i

LED FLOODLIGHT FIXTURE 70 WATT 

Specifications:

Color Temperature: warm white (ww)
Average Life: 50,000 hours
CRb1 : 1PC Hi_PO,Ver LED ChiP <B,id9eluJ!' EPis'ar)

Working Temperature: 30 -70 degrees 
Certifications: CE, ROHS
F^.uenS'reng™: lo'her^™" & 0''er-V°"a9a * Hi8h Vote9e Su^e Pretecbon

B^. U-oc Port Oevelc^smerUPfcect'
m 4( frgy. InateriQa. B«4>ol
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Beam angle; 120 degrees (Eiwwaiworte)
Working voltage: AC85V-265V 
IP Rating: (p 66 
Power Factor: >90%

a"oy'tempered 9lass <e9U~ale"'

PANEL BOARD

respect to sup^l(SSriS^e Si^ofSugL OTamarnSdhTh^ T® approved p,ans

and capacities of branch circuit breakers. 9 °r ma R aTCUA breaker- number and ratings

NEMA 3R SnSnl ^,SSygSoePBatenSd °Sin9

poles as shown on^toeapprov^pten^Breakers sha^^^ th6 f®1409, and number of
wrth interrupting capacity of 10 000 amperes svmmptrirai ®^a ma9^etic tVPe sol'd state-type 
UL listed as suitable for type of condutSor oroSl^mL TTk Breaker ,ermina, shall be 
bolted to the current carr^^bus^Plug-^d^it bakers a^reHn^acMptaWe10^''11 typ6 (lhat "■

SINCLE ANGLE BAR FLOODLIGHT STEEL TAPERED LAMP POST

It Shall be local^r fabricate or r^nSurlS TlSL°r 8 Td ve,ocrty of 185 km/hr. 
coated with red tead andVhall te ^ -Dipped Galvanized, prime-
to be approved by the Engineer. Wlth *he fina coatin3 Preferably aluminum paint

EXECimON

INSTALLATION

Lamp Post shall be installed as shown on the approved plans.

Pole Setting; Depth as shown on the approved plans.

sssr.s'ss sssK""”
SSUSSrSi'S.SSSS"' -
constructed as shovvn°m toe a^r<J^f0pr^nd ^inSid^3?^09"3*6 weatherproof fittings as 

requirements of concrete. to toe

installation of rlTSriraliMutom^,ty ^lnHban9a’ Bot^0, 'S resP°nsibte for the supply and 
responsibility and^^ens^toU(»o^nater^hthern^^htee|^ato. " iS Paft thS “

~i»W-^<8Ponn»»«4apiniwProi£t
PbX u^g. kabmgiL BoM
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59Technical Specifications 

(Eiectncal Worts)

^ction of and^°tfTe ^Isfa^on^t^ R^i^e^SEtertriMl,E thoroU9h manner under the 

who vwll Interpret the Intent meaning of the dSn^fani E?-9,neer 0r Master E,ectncian,
to reject any work and materials wh^ in hi^/l^f^en^r^re r^MC^l°at^^anw*there^h!>OWer 

TESTING OPERATIONS

'es, .he inslaHed eleChca,
The system shall be free from any defects t!ns^neer or Master E|ectrician.
shall fumish all necessaiy inslniments and personnel rlquirSSfoMheteSirgC,0r 31 m eXtra C°S'

GUARANTEE

Engineer aPwrmengnuarSt^stetirInathSPiHnvSrk? thS 'S’ the Contractor shal1 fumish the

Eisrc-i- K“SSf£r FT“ " s~

B'W U<9 Port DevMgpaiant Proiect 
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Technical Specifications (Building Works) 

(Survey and Layout Works)

ITEM 12 CONSTRUCTION OF TERMINAL SHED 
SURVEY AND LAYOUT WORKS

GENERAL 

1.

2.

Work under this Contract shall be subject to "General Requirements," which contain 
provisions and requirements essential to these specifications and apply to this section, 
whether or not referred to herein.

This Section sets forth provisions relating to general surveying and other layout Works 
required under this Contract

GENERAL REQUIREMENTS FOR SURVEY AND LAYOUT WORK 

1.

2.

3.

4.

5.

Data and information developed as work herein shall be reviewed with the Engineer when 
requested.

Survey and layout works may be reviewed, verified or checked at any time by and at 
discretion of the Engineer.

Field work or calculations found incorrect, and any work installed improperly due to 
incorrect field and layout work or calculations, shall be corrected by the Contractor as directed 
by the Engineer.

Checking or verifications of work herein by the Engineer shall not relieve the 
Contractor from responsibility for providing work in compliance with requirements of 
contract documents.

No work under this Contract shall be permitted to proceed until respective survey and 
layout work have been provided and verified correct

GENERAL REQUIREMENTS

1. Survey work under this Section shall be under direct control and continuous 
supervision of a registered Civil/Geodetic Engineer or Licensed Surveyor; qualified and 
exf^nenced in type of work herein required; retained and paid by Contractor as part of 
work under this Contract.

2. Survey calculations and drawings shall be developed as necessary for work required.

SURVEY FIELDWORK

1.

2.

3.

4.

ilS "idhJ“rk Hha" be.i>trf0rTnfd USin9 established surveying, measuring and 
leveling methods; and using orderly and methodical procedures.

Suiveying Instruments and measuring equipment shall be precision made, with standard 
calibration, accurately adjusted, and of types sufficiently refined for work as required.

Jr,arkin9S’ ''T8, colored markere or other indicators shall be materials not readily 
faded by sun or washed away by water. y

Stakes, markers, survey pins, and other devices shall be provided as necessary to enable 
setting or erecting various structures, items or portions of work without resorting to any

Brjy. U-ogPonOevalopm«f»ProjBa
Pan of Brgy. Uo» maanga. BcM
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Technical SpadBcations (BuBding Worta) 

(Swvey and Layout Wortcs)

further special calculations or particularly difficult measurement or use of other than regular 
straight edge, rule, snap-line and plumb bob methods.

Datum for the work shall be as Indicated on dravtrings or as established in the field under 
separate Civil Engirteering Works Contract

CONSTRUCTION SURVEY REQUIREMENTS

Following herein are items which the Contractor shall provide prior to commencement of and 
during construction operations at premises for work urxier this Contract

Establishment in the field of a building columrVgrid reference system; and boundary or 
primary perimeter lines of buildings and various other structures included under this Contract

Utility entrance points at perimeters of buildings or other structures or areas as applicable.

Establishment and control of floor and other structures; and finish grades or areas, as 
applicable.

1.

2.

3.

OTHER LAYOUT WORK

1. Other layout work required of Contractor shall be based upon lines and levels developed and 
provided under Survey Work.

2. Primary layout work extended in from survey layouts shall be perfonned by a civil, 
geodetic engineer or a licensed surveyor.

3. Layout work herein shall be provided to the extent as necessary to assure all work is 
placed and positioned as required by Contract drawings, approved shop drawings or 
other related instructions issued by the Englr^eer.

4. Interior Layout Work

Layout, locations and dimensions shall be rechecked and verified with the drawings prior 
to making roughing-ins or setting of other work.

Bigy. U-ogPonOMtopmentPrsied
Pan of 8cgy. U«B. Manga. Soial
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Taemcal SpecMcattone (BuiUng Works) 

(Ekcavsinn and Bwlcftans)

ITEM 13 EXCAVATION AND BACKFILUNG

GENERAL

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

SCOPE OF WORK

1.

2.

This Section sets forth general requirements applicable to excavation and backfilling works 
required for the foundation of buildings.

Each Section in which this Section is referenced shall include same as part of that Section- 
unless otherwise specified.

GENERAL PROVISIONS 

1.

2.

3.

Excavated materials required and approved for backfill shall be stockpiled in areas 
approved by the Engineer.

Remove all unsuitable or excess materials from the site.

Each phase of excavation and backfilling work shall be approved by the Engineer as 
completed prior to removing earthwork equipment from the site or prior to proceeding with 
subsequent operations which cover or disturb completed phases of works.

EXCAVATION 

1. General

The excavation shall conform to the dimensions and elevations indicated for each 
structure, except as specified hereinafter, and shall extend a sufficient 

tZTw •S 5£ifootn9s to ajtow for Placing and removal of forms, installation of 
to H eX?Pt Where the concrete for wans and footings is authorized
vSl|b^ot a9!lnf excavated surfaces. Excavations below indicated depths

rtmove unsatisfact°ry material. Unsatisfactory materials 
^low.the grades shown shall be removed as directed and replaced with
rna S: Sa 5nrtu0ry materiats below toe depths indicated without spe^c 

direction of the Engineer shall be replaced at no additional cost to PPA to the indicated 
excavations grade with satisfactory materials, except that concrete footings shall be
snhCaTSe2lalJ^,?nd^moi!ll5>0tt0m 0frft^ overdepth excavations. Satisfactory/backfill 
elevations ^ ml P as specified in paragraph: -Backfilling." Determination of 

measurements of approved overdepth excavation of unsatisfactory 
matenal below grades indicated shall be done as directed by the Engineer.

2. Drainage

^^“''at‘on shall t» performed such that the areas of the site including its immediate
dS^ sh^not3^3^^!6? by the °;>eration wi,, be continually and effectively 

h • 1 be Permrtted to accumulate in the excavation. The excavation shall
^om ^ndLSnn9 °fr ? 1 satisfactory methods to prevent softening of the foundatfon
P^dure anSliS " aCS°nS detnmen,al '0 Proper COnStrUCtion

Br|)|f. U^og Port Oevatopman Piqect
Pan c« Brgy. maesig^, Bchd
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Technical SpeaficaOons (Building Wortcs) 

(Excavation and BackfNling)

3. Classification of Excavation:

Excavation will be unclassified regardless of the nature of material encountered and 
excavated.

4. Blasting will not be permitted.

5. Excavated Material:

Satisfactory excavated material required for fill or backfill shall be placed in the proper 
sections of the permanent work as required. Satisfactory excavated material in excess of that 
required for the work under this section shall be made available for use in other portions 
of the permanent site work required for the permanent work; and unsatisfactory materia! 
shall be Contractor's responsibility. No satisfactory material shall be wasted or used for the 
convenience of the Contractor unless so authorized. Stockpiles and waste materials shall 
be placed, graded, and shaped for proper drainage giving due consideration to drainage 
from adjacent properties.

6. Final grade of surfaces to support concrete:

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

BACKFILLING

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

Backfilling shall not begin until construction below finish grade has been approved 
unde^round utilities systems have been inspected, tested and approved; forms removed 
and the excavation cleaned of trash and debris. Backfill shall be brought to indicate finish
SSdfLand Lhal1 ,not be placed jn wet- niuddy or spongy areas. Backfill shall be of 
satisfactory matenals placed and compacted as specified.

f^,nHLPnnUiPmetnt f0r SpTad!n9 and comPactin9 backfill shall not be operated closer to 
fnnWn^T re^mmg than 3 d,stanc6 equal to the height of backfill above the top of 
hLnH ?■th area I®Sa,!?,n9 sha,, be compacted to required thickness with power driven 
hand tampers suitable for foe material being compacted. Backfill shall be placed carefully

aV0-ld dama9e to coatings or wrappings. Backfill shall not be placed against 
foui^atjon vigils pnor to seven (7) days after completion of the walls As far as
^‘J'from thJ1^11 Shal1 be broU9ht UP eVenly 0n eaCh Side of the waN and sl°Ped t0 drain

3. Placing

f^l^?0ry maif T’m haH be P,aced in hori20ntal iayers not exceeding 20cm in loose depth 
and then compacted. No matenal shall be placed on surfaces that are weL muddy or spongy.P^

S^ir«SnfSh*ah" be aT°mplished by sheeP-foot rollers, or other approved equipment 
he .f" h®'09 compacted. Material shall be moistened or aemt^ as

to PI2V,de i?e mo,sture content that will readily facilitate obtaining foe 
specified compaction with the equipment used. 9

Brgy. l^oe Port Developnient Protect 
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Technical Spacffication* (Building Woiks) 

(Excavation and BacMimg)

5. Tests shall be performed on backfill as required by the Engineer. Compaction shall be 
up to 95 percent maximum dry density p^ ASTM.

PROTECTION

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

GRAVEL BEDDING

Gravel bedding shall be in accordance with specifications.

Brw. U-oflPonDevelopmMPro^aa
Pon of Bigy. UoR viabanga, Botiol
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Technical Specifications (Buikbng Worts) 

(Termite Proofing, Bukbok Proofing)

ITEM 14 TERMITE PROOFING, BUKBOK PROOFING

GENERAL

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

SCOPE OF WORK

The Contractor shall hire the services of an approved or accredited pesticide company to furnish all 
labor, materials, equipment, tools, plant, and sen/ices to complete the termite and ‘bukbok’ 
proofing work hereinafter described.

EXAMINATION OF SITE

Inspert the site of work and examine the premises to fully understand existing conditions with 
r^pect to the work involved. Prior to soil stripping, excavation or filling all termite mounds within 
the area should be demolished, removed and treated.

MATERIAL REQUIREMENTS

CHEMICALS AND EQUIPMENT

Concentra,e ac“p,able ,0 PPA and stould

nomlwkb0™I°Slin9* 0f*uki,nririfd W0°d and f°r untreated US6 chemical name accredited 
Authority 6 t0 th6 PPA and Sh°Uld haV6 Va,id liCenSe from Fertilizer and Pesticide

selle,?mSfLCtnnI^eiCtSr sha,l1SUbmit ihetsPecifieti chemicals in their original manufacturer
St?oke0n^«nSt teXt“r 0f ,nSPeC,i0n' Samplin9 and safakaepia9'

Dilution ratings (for Termicide Concentrate):

1 part Termicide Concentrate TC to 50 parts water 

Pesticides -1; lOO concentration

Dilutions Shan be done only at the jobsite in the presence of the Project Inspector The strenoth

by ,h°roUSh Sti'd"9- AI1 aolutio-
EXECUTION

CONTRACTOR LICENSE AND CERTIFICATION REQUIREMENT

Sh0Uld haUe a Valid IICanSa frP"1 Farti'“r -d Authority C

All pesticide shall be applied by or uoder the direct supervision of a certified pesticide applicator. 

ENVIRONMENTAL AND SAFETY CONDITIONS

Bnar. U-og Port Oevohxmnl Proyact 
Pwtrrfftgy mag. ktabsiga. Bohol
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Technical SoBcifications (BuWing Wttfcs) 

(Termite Proofing, Bukbok Proofing)

Forrnulation, treatment, storage and disposal of pesticide shall be in accordance with label 
directions. Water for formulation shall be drawn only form site(s) designated by the Project 
inspector, and the filling hose shall be fitted with a backflow preventer meeting local plumbing 
codes/standards. The filling operation shall be under the direct and continuous observation of 
the Project Inspector to prevent overflow.

APPLICATION

1. Tennite Control

Appli^ion of solution shall be done by means of power sprayers fitted with flow meters for 
a^I^e rnon|tonng of actual quarrtity used. At the time of soil treatment application, the soil 
5^ . pr^ferab|y m afriable condition with low moisture content to allow uniform distribution 
w the tre^ent S(5lution throughout the soil. Do not apply pesticide during or Immediately 
followng heavy rains, or when conditions will cause runoff and create an environmental 
ha^rd. Cover treated area with waterproof sheeting if concrete is not poured on the same day 
as the Mil treatment Take precautions to prevent disturbance of the pesticide barrier. 
Before the placement of structural components, re-treatment where soil or fill is disturbed 
after trea^ent. Apply pesticide prior to placement of gravel base, vapor barrier or 
waterproof membrane.

a. Slab on Grade Construction

Establish a hoiuontal pesticide barrier over areas intended for covering by floors 
porches, ateched entryways, garages, carports and terraces. Apply treatment 

lflin '2? aA °^ Pr^ure coarse spray at the rate of four (4) liters solution per
rate 0f Seven ,iters so,ution P®r square meter If the fill 

L C0Te matenal- Establish a continuous chemical barrier in
me voids ^ hoHow block foundation or voids of masonry. Apply treatment at the rate 
ofs^n (7) liters^r 3 linear meter. Make pesticide band at least 15 cm wide the
p^etde evenly distnbuted throughout. Treat buildings constructed with basement 
siaos in the same manner.

b. Crawl Space Construction

inSS.i?na^fVertical1.peSticide barrier inside of foundation walls, both sides of 
wf s’ ar0ljnd piers, plumbing, and rodding and utility conduits 

v^PlSlL^eab^®nt soiution by rodding or rodding and trenching the fill at the rate of 
f JS? S0iUtl0n per 3 hnear meter. and 30 cm deep from grade to bottom S 
tm^hl1rrL?aLb^t?1 °f foundation and around all piers9and pipes. Mate 
SJho^mer 0f fiN 31 16351 15 cm wide with the pesticide evenly "SLib^S

c. Dry Pipes and Conduits

barTier 0n- various drV pipes and conduits such as electrical
^(SengeSl’thT^yS’ PiPe ChaSe' Vente- Use P0wd6r type S'

d. Termite Mounds

Demolish and treat all termite mounds within the property found after the construction.

2. ‘Biicbok’ Proofing

Biar-U«g Pon OMtamart PrsiBa 
Port cf argy IRQ. Bohol
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(Termite Proofing. Elukbok Proofing)

Kiln-dried wood, plywood, tanguife, apitong, cabinets, dividers, and paneling shall be 
bnished generously with Pesticides before painting or varnishing.

3. Sun-Dried Wood Treatment

Sun-dtied lumber to be used for ceiling joint runners, nailer, etc. shall be brushed with 
Pesticides before installation of plywood or ceiling panels.

ENGINEERS

The Contractor shall submit to the Engineer for approval, a copy of the pest control company’s 
proposal and chemical application, method/procedure including the description of the equipment to 
be used before start of work.

INSPECTION AND TEST

Sampling shall be done only in the presence of the Project Inspector.

Amount of sample to be taken: 50 cc each.

CONTRACTOR’S GUARANTEE

iJ,:^mAC0nip,eti0n of woric’ and on a cond'tion for final acceptance, the Contractor shall submit 
to PPA a written guarantee from the pesticide company which shall provide that:

1. The soil poisoning treatment shall prevent subterranean termites from attacking the 
building on its contents for a period of not less than five (5) years.

2' TheContractor shall thereby warrant all works in pest control that all materials and 
workmanship applied under the contract are of good quality in every respect and will 
remain as such for not less that five (5) years.

Should there be termite and ‘Bukbok' infestation within the one (1) year period the 
Contractor thereby agrees to do all necessary repairs on the damaged portions of the 
build'ngs caused by termrte infestation to the satisfaction of PPA, at the Contractor’s 
ex^nse. Retreatment shall also be done by the Contractor after completion of the repairs and 
a^is expense. Such repairs and corrective works shall be done within five days after a 
written notice from the Owner has been received by the Contractor.

Should there be infestation after the one (1) year period up until the five (5) year 
guarantee, foe pesticide company agrees to do alt foe necessary repairs at their

J!f-fbclde-_^pany shal1 conduct annua! inspection of the building and 
surrounding to check any infestation during the guarantee period. Notice shall be given bv 
the pestiade company to PPA in case there is presence of termites in the surroundir^

B>gy. tat DMtopnant PrsiBa
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(Masonry Work)

ITEM 15 MASONRY WORKS

GENERAL

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

SCOPE OF WORK

This Section includes the furnishing of all labor and materials to complete the work as shown on the 
drawings and specified herein. The works shall Include but not necessarily be limited to the 
follovnng:

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

2. Plastering

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

GENERAL PROVISIONS

The following publications of the issues below but referred to thereafter by basic designation only 
form a part of these specifications to the extent indicated by the reference thereto:

American Society for Testing and Materials (ASTM) Publications:

A 615 Deformed and Plain Billet-Steel Bars for Concrete Reinforcement

A 33 Concrete Aggregates

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

144 Specification for Aggregate for Masonry Mortar 

C 270 Mortar for Unit Masonry

MATERIAL REQUIREMENTS

Materials shall conform to foe respective specifications and other requirements specified below 

CONCRETE HOLLOW BLOCKS (CHB)

CHB shall be of standard manufacture, machine vibrated with fine and even texture and well- 
defin^ edges and coriforming wth the requirements of ASTM C 129. Unless otherwise specified on 
the Drawings, it shall have a minimum compressive strength of 4.14 MPa (600 psi) CHB shall be
m°e.?h^ad bmnLUni?rfI! and essentia,fy 8m°oth as normally achieves by standard molding 
methods and shall be free from any cracks, flaws or other defects.

Brgy. t>og Port DMiaoinan Prored
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Technical SpecSications (BuUing Works) 

(Masonry Work)

BEDDING MORTAR

Mortar shall be composed of 1 part of Portland cement, 3 parts of sand and H part of lime It shall 
have a compressive strength of [14 MPa (2,000 psi)] at 28 days and shall comply with property 
specifications for type N mortar set forth in ASTM Specification C 270 and as modified herein 
proportioned and tested in an approved laboratory at the expense of the Contractor. When tested 
for yrater retention, the mortar shall have a flow after suction, of 75 percent or more when mixed to 
an initial flow of 125 to 140 percent. When tested for compressive strength, mortar shall be mixed 
to a flow of 100 to 115 percent. Aggregate for mortar shall conform to ASTM C144.

PLASTER

Plaster shall comply with the same specification as those for bedding mortar and will include 
the use of synthetic fibrous reinforcement of type and dosage recommended by the manufacturer.

REINFORCING STEEL BARS AND RODS

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

SAMPLES AND TESTING

1. The fbHowing shall be submitted for approval and in addition, representative samples 
shall be taken periodically from on-the-site stockpiles as required for testing or checkinq 
dunng the progress of the work. ^

Anchors and ties 

Concrete Hollow Blocks

3.

Two of each type proposed for use

Shapes, sizes and kinds in sufficient numbers to 
show full range of quality and texture.

Sampling and testing, unless otherwise specified, shall be performed by an approved
2?f ^111 rnfrcja 1 testin9 laboratory at the expense of the Contractor. Certified 

wp^es of laborato^ test reports, including all test data, shall be submitted at least 10 days 
before delivery of the units or mortar materials represented by the tests to the project site.

be 'ab^tory-Proportioned and tested. Certified copies of approved laboratory- 
A?n^Il?di ProP^lons Shall be submitted with the required test reports and test data

proportions shall not be changed and materials with 
" 0.^ che^Tl.,c®, charactenstics shall not be used in mortar for the work
unless additional evidence is furnished that the mortar meets the specified requirements

EXECUTION 

1. GENERAL

tn^inr I 9 a, fi m 0f water 0n Surface shaIf be laid- Masonry shall be laid plumb true 
C0m«rT^i C0'iirSV a(^ura^e,y Bond pattern shall be kept plumb throughollt
uni^hlif^ reveates^ll be plumb and true. Vertical joints shall be shoved tight. Each
i^diSrZSf r? edH? flna P?-£,0n while mortar is sti" soft and plastic. Any unit that 

0r^ ?lffened shal' be removed and re-laid with fresh mortar 
^^s^,'be J° sPaced ttjj backing masonry vrill level off. flush with the face work at
other deto^ere ^ 0CCUr‘ ChaSeS and rake-°ut i°ints shall be kept free from mortar or

Bfgy. U<ig Port DevetOfunanl Pro)oO
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(Masonry Work)

2. Anchorage to concrete. Anchorage to abutting columns shall be provided only where 
indicated. Details shall be as Indicated including anchorage to underside of beams and slabs.

3. Cutting and fitting, including that required to accommodate the worK of others shall be done 
by masonry mechanics. Wherever possible, full units of the proper size shall be used in lieu 
of cut units. Cut edges shall be clean, true and sharp. Openings shall be carefully cut, 
formed or otoerwise neatly made for recessed Items and for electrical, plumbing, or other 
mechanical installations so that wall plates, cover plates, or escutcheons required by the 
installation will completely conceal the openings and will have bottoms In alignment with 
lower edge of masonry joints. Webs of hollow masonry units shall be cut to the minimum 
required for the installation. Reinforced masonry lintels shall be provided as indicated above 
openings over 300mm wide, for pipes, ducts and cable trays, unless steel sleeves are used.

4. Embedded Items

Spaces around built-in items shall be filled with mortar. Openings around flush-mounted 
electncal outlet boxes in wet locations shall be pointed flush virith mortar including flush joints 
above the boxes. Anchors, ties, accessories, flashing, pipe sleeves and other items required 
to be built-in shall be built-in as the masonry work progresses. Anchors, ties and Joint 
reinforcement shall be fully embedded in mortar.

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

6. Protection

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

7. Mortar

Matenate shall be accurately measured in laboratory-established proportions and mixed
Waie»!? m,ay be necessary to produce the wettest workable consistency

mS « ^ .[tar^h! i1® p,aced ,n final posit[on withln one hour after mixing. Mortar not 
used or that has started to set within this time interval shall be discarded.

8. Jointing

flnl^nri2nexp0sed't<>!’i|w !xcspt c°ntro1 j0'0*5’ Joints *0 pointed or caulked or sealed 
2iLn?K USh^101nted electrical outlet boxes in wet locations shall be tooled 
'flith® nL0rtar thorou9h|y compacted and pressed against the edges of the 

in?nfRhI?Sf5® donetwhen ft16 mortar has been thumbprint hard. The tooled 
ma(1^h fi hed t0 UrUf0rmty strai9ht and inie [ines and surfaces, smooth and free of tool

9. Placing Reinforcing Steel

Pnor to placing grout, all reinforcement shall be cleaned of loose, flaky rust scale grease 
other raating which might destroy or reduce its bond with grout. Defails of 

reinforcement shall be as indicated in the drawings. Reinforcing shall not be bent or
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Straightened in a manner injurious to the steel. Bars with kinks or bends not shown on the 
drawings shall not be used. Placement of reinforcement shall be inspected and approved 
prior to placing grout. One piece vertical bars extending from floor to floor or roof above 
shall be provided. Vertical bars shall be spliced only where indicated.

a. Positioning Bars

Vertical bars shall be positioned accurately at the interline of the wall. A minimum 
clearance between the bars and masonry units of 12mm and between parallel bars 
of one diameter of the reinforcement shall be maintained. Vertical reinforcing shall 
be held In place using metal supports, centering dips, spacers, ties or caging devices 
located near the ends of each bar and at intenrnediate intervals of not more 
than 192 diameters of the reinforcement

b. Splices

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

PAINTING AND CLEANING

Mortar daubs or splashing, before setting or hardening, shall be completely removed from masonry 
unit surfaces that will be exposed or painted. Before completion of the work, all defects in joints or 
masonry to be exposed or painted shall be raked out as necessary, filled with mortar, and tooled 
to match existing joints. Masonry surfaces shall not be cleaned, other than removing excess surface 
mortar until morter in joints has hardened. Masonry hardened surfaces shall be left clean, free of 
mortar daubs, dirt stain and discoloration, including scum from cleaning operations and with tight 
mortar joints throughout. Metal tools and metal brushes shall not be used for cleaning.
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rTEM 16 CARPENTRY AND JOtNERY WORKS

SCOPE OF WORK

The work shall consist of furnishing all tools, labor, equipment and materials, unless otherwise 
specified to complete all carpentry and joinery works shown on the Drawings and specified herein.

GENERAL REQUIREMENTS

a.

c.

d.

MA

a.

Lumber Grades

Lumber shall be of the best grade available, of the respective kinds required for the various 
parts of work: well seasoned, thoroughly dry and free from loose or unsound knots, sap. 
shakes or other imperfections impairing its strengths, durability and appearance. All ejqDosed 
woodwork shall be smooth by dressed and sandpapered unless otherwise indicated or 
specified. Framing lumber shall be of the rough dimensions unless otherwise shown on the 
drawings.

Substitution of Lumber

Any lumber equally good for the purpose intended maybe substituted for the kind specified, 
subject to prior written approval of the Engineer. Provided, however, that in the substitution 
of the cheaper kind of lumber than that specified, a reduction in the contract price equal to 
the difference in the costs of the two kinds of lumber shall be made.

Delivery and Storage

T^e Corrector shall deliver lumber to the site in undamaged condition. Lumber shall be 
stacked in such a manner as to insure proper ventilation and drainage, and shall be 
^ported at least 150 mm above-ground. Lumber shall be protected against dampness 
before and after delivery, and enough protection under cover in well ventilated enclosure 
not exposed to extreme changes of temperature and humidity: and In a manner as to 
provide air-cir^lation around all surfaces of each pile to insure thorough air-seasoning. 
Lumber or miltwork In buildings shall not be finished until concrete, masonry work and 
plaster are dry. Lumber shall be delivered at least thirty (30) days before use.

Grading of Plywood

Each sheet of plywood shall bear the mark identifying the plywood as to wood species glue 
type and grade. 9

TERIALS 

Lumber

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

All framings shall be done as far as possible with carefully fitted mortise and Tenon joints.
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All doors, windows, transoms, or other opening where so indicated on plans, shall have 
frames and sills of the dimensions shown or as hereafter detailed, and all frames coming in 
contact with concrete shall be anchored by means of 20-d nails, spaced not more than 
0.20m, apart, all around the contract surfaces. All frames shall be rabetted. molded and cut 
with saw and cut under for water drips.

SPECIE USE

Yakal
All door jambs, headers and transom bars, wood
plates and all other woodwork in contact with 
concrete or masonry and where indicated

Tanguile 
(Kiln dried)

Ail exterior and interior mill work, siding, finish 
and trim, frame work and all other wood works 
not specifically mentioned; except when in 
contact with concrete.

Plywood

Plywood shall conform to Commercial Standard PSI and shall be of local manufacture.

Plywood to be varnished shall be tanguile or kalantas veneers (as Indicated), ribbon qratned 
water resistant. Class B and of the thickness indicated.

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

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

Laminates

Decorative laminate is commonly used to surface kitchen counters, table tops, and cabinetry 
because of its resistance to stains, scratches, and heat. 7

ptanr0Od laminateS sha" be 3mm thick t0 be 9|ued on 12mm thick plywood as specified on

d. Fastenings

Fastenings shall be common nails, glue or specified, flat-head wood screws (FHWS)
S ust CoW^)^a,Tr ■(R H W S )' 0r ,a9 SCreWS Where sPecffied or called rshii

Conceal fastenings as much as possible; where not possible, locate them in 
^“(^aTnaS heads068, 6re ^ 9 iS perTTlitted through woo«twork smooth-finished face,

1. Nails

0f 016 ®moothushank- zinc coated, common wire nails of local manufacture 
and of types and sizes best suited for the purpose.

2. Wood Screws

Shall be brass or cadmium plated of the best available commercial quality and of 
types and sizes suited for the purpose. Hu<smy, ana or

Brgy. U-O0 Pon Davetopmanl Pirjpa
Port of Brjy. Uog, InaOsn^a Banal



74
Taehnical Specffications (Building Works) 

(Carperrtry and Jottwry Works)

PRESSURE TREATED LUMBER

a. Preservative Treatment

All lumber Indicated to be pressure treated, shall contain any of the following net retention of 
solid preservative.

a. Boliden Salts -
b. Wolman Salts -
c. Tenalith Salts -

45.5 kg. dry chemical per cubic foot of wood 
0.31 kg. dry chemical per cubic foot of wood 
0.34 kg. dry chemical per cubic foot of wood

The Contractor shall submit an affidavit signed by an official of the preservative treatment company 
to the Erjgineer. This affidavit shall indicate the net retention of solid preservatives obtained and 
shall certify that pressure treated lumbers have a moisture content that does not exceed 17 percent 
upon shipment from the treatment plant.

i
I

Where It Is necessary to cut or bore pressure-treated lumber on the job. two coats of prepared 
concentrated preservatives solution shall be applied to the end-cut or bored surfaces.

b.

c.

ROUGH CARPENTRY

Ml work shall be well fitted, accurately set, and rigidly secured in place. Anchors and bolts (with nuts 
and washers) straps and tie rods shall be Fxovided as required.

a. Cutting and Fitting

Cuffing and fitting to accommodate other work shall be done In the required manner and cut 
or damaged work shall be patched and made good.

Framing and Structural

^rning and structural lumber shall be well-seasoned, straight, square-edge stacks and 
"ee from l00se or unsound knots, bark edges or other defects that will Impair its strength.

Plates for Walls and Partitions

"m“uoustoIl^onSfesr,ia0nS Sha" be0,the Same Wld,h as the studs an<) sha"

wSr^l!TerT,bere !l]!Vn0Lbe.Cut’ bored or notched for passage of pipes or conduits 
Mn^aPKProVal 0f t5f En9,neer- M ntembers damaged by such cuttingor boring shall 
^rri^‘^°rced of specially formed and approved sheet metal or steel sh^s or
remove or replaced with new member as directed. ^

A^ors, connectors and fastenings not indicated or specified otherwise shall be of the size 
and types nec^sary to suit the conditions encountered. Size, type and spacing of nails

for ,I!5!,ation <?f manufactured building materials shall be as recommendecj 
by the product manufacturer unless indicated or specified otherwise.

Rough^hardware exposed to weather or in contact with exterior walls or masonry or slabs 
shall be zinc-coated except as specified otherwise.
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All lumber surfaces in contact with concrete or masonry shall be given a brush coat of 
bituminous paint before installation.

JOINERY WORK

Al lumber used for the Joinery work shall be of the kinds and grades specified and shall be of the 
contours, patterns and profiles indicated.

All joints shall be made, installed tight and securely fastened in a manner approved by ttie Engineer. 
Ejderior joints shall te mitered and interior angles coped. Panels shall be fitted to allow for 
sh|inkage, avoid swelling, and insure that the work remain in place without warping splitting and 
opening of joints.

Interior trims shall be approved standard stock moldings, except where special patterns or profiles 
ar6 indicated.

Joi
Sh;
stoi

nts for cabinet work shall be glued in addition to nails or other fastening device required Nailing 
111 be concealed where practicable. Where face nailing is used, nails shall be set for puttv 
pping.

All
hai

exposed surfaces shall be machined or hand sanded finished to an even smooth surface. No 
li nmer marks or other unsightly marks shall be allowed on any wood panel or veneer.
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ITEM 17 FINISHES

GENERAL

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

SCOPE OF WORK
I

The wo* covered by this section consist of furnishing all labor, materials, equipment, tools and 
incidentals necessary to undertake, complete all finishing works and painting for the buildinas as 
indicated on the drawings and as specified herein.

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

WALLS

I 1. Exterior
I

! a. For the exterior facade which is the upper portion of the wall with the Port
I name signage, the parapet wall will be of concrete together with canopy and

Columns as specified in the plans 
b. Plain cement finished painted with elastomeric paint.

Interior

a.
b.

Plain cement finished painted with basic Beige elastomeric paint 
300mm x 600mm homogenous wall tiles for toilet area.

FLOORS 

1. 600mm x 600mm Ceramic floor (non- skid) tiles (FI) for

a.
b.
c.
d.
e.

Offices
Electrical & Control Room 
Toilets
Passenger’s Waiting Area 
Storage Room

2. 

3.

CEILING 

1.

Non-skid or rough cement finish for ramp (F2).

Waterproof finish for all roof deck.

Interior

n r'T"1 ? 0'40mm thick 3al''anize<i s'®®' suspension 
sy^em at4(Mmm O.C. (fumng) carrying channel and 600mm O.C.B.W suspension 
- Painted finish underside of RC Slab.
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SUBMITTAL

3.

Shop drawings for all finishing and painting works for the building shall be submitted in 
advance to allow twenty-eight days for review and approval. Shop drawings shall indicate 
materials and details of finishing works. The Contractor shall be responsible for all errors of 
detailing and fabrication, and for the conect finishing work items shown on the shop drawings.

The Contractor, before placing order for the finishing materials shall submit to the 
Engineer for approval representative samples of finishing materials. No placing of orders for 
material for finishing works shall be made without his approval.

Samples of all walls finishes, measuring not less than 1000mm x 1000mm shall be 
submitted to the Engineer for approval as to its finish texture and workmanship.

MATERIAL REQUIREMENTS

WALL FINISHES AND COUhfTERTOPS

1.

2.

Plain Cement Finish

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

b. Cement shall be Portland cement conforming with the requirements of ASTM 
Designation C 150.
Water shall be clean and potable.
Bonding compound shall confonn to ASTM C 631.
Hydrate lime shall confonn to ASTM C 206.
Synthetic fibrous reinforcement shall conform to BS 5139 or ASTM C 1116.

Wall Ceramic Tiles

c.
d.
e.
f.

a.

b.

Wall tiles shall be glazed ceramic tiles color as per Architect’s approval.

Trimmers and moulding shall be lustrous, glazed with size and color 
corresponding to waW tiles.

3.

Portland cement, sand, bonding (compound, lime and water shall conform with the 
requirements.

Granite Tiles 

a.

c.

d.

Black granite slabs for toilet countertops, fascia and splashboard. Dimensions as 
shown on the drawings.

Shall be sound material with uniform and favorable working qualities and with 
very limited natural faults.

Color, veining and quality shall be approved by Engineer.

Veining shall run vertically on all vertical surfaces and direction of veining shall 
continue In same directions over horizontal surfaces except as directed bv the 
Engineer.

Brgy. u<g Pan D«v«toa>nent Pioieel
Pan of Brgy. LPog, InaDango. Bomi


