
TMlmical Specificationa 
(Excavation Works)

EXECUTION 

EXCAVAVON WORKS

Description

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

2. The excavated suitable materials shall be used if proven to pass the requirements as 
backfilling materials.

3. The excavated good materials shall be stockpiled within the project site to be designated by 
the Engineer. The good materials shall be used for backfilling as directed by the Engineer.

Progress of Work

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

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

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

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

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

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

EXCAVATED MATERIALS

1. Disposal of excavated unsuitable materials from seabed shall be transported and deposited 
at 10.00 kms. (minimum) away from the area to be excavated.
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TsdwMCsf Spocftcii<kji 
(Ejccavabon Worics)

2. Stockpiling and usage of excavated materials from existing badcfiii shaii be approved by the 
Engineer in coordination with the Agency.

Displace Materials

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

2. Should the Contractor refuse, neglect or delay compliance with the above requirements, 
such obstructions shall be removed by the Authority and the cost of its removal shall be 
deducted from any money due or to become due to the Contractor or proceeded against his 
perfonnance bond.

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

INSPECTION

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

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

PAYUMITS

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

SOUNDINGS

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

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

3. The Contractor will be responsible for all costs involved in toe above mentioned such as 
costs for toe survey equipment, measurement, markings, materials and other cost related 
thereto.
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Tachnical Speaficafk>n* 
(Rockworka)

rrEM 02 ROCKWORKS

SCOPE OF WORK

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

SETTING OUT OF WORKS

1. Topographic/Hydrographic Survey

Prior to commencement of Works, the Contractor together wrth 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 rocks to be used shall be angular, hard, durable and not likely to disintegrate in seawater. 
Rock layers to be installed should more or less be "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 welt rounded pieces will not be accepted.

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

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

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

5. All rocks Shan conform to the flowing test desighafions:

Apparent specific gravity 
Abrasion

ASTM C127 
ASTWI C 535

EXECUTION

QUARRY SITE AND ROCK QUANTITY

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

2. The Contractor shall submit data on characteristics of proposed quarry sites together with 
the location of sites, test results of their products and samples for the approval of the 
Engineer.
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TacMcal Sp9CiAcMooft 
(Rodeworics)

3. When the Contractor intends to operate a quarry for the Works, the Contractor shall take all 
the responsibilities in connection with Hs operation induding, 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 authorities having Jurisdiction over any part of the 
operation.

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

4. Despite the Engineer's previous apfMtJval of the natural rock and borrow frits, the Engineer 
reserves the right to suspend any operation in connection with the rode, if, in its opinion, 
such rock is not suitable for ttie work. In such case, the Contrador shall comply with the 
Engineers instructions.

5. The finish bulkhead shall be true to grade and section. The spaces/voids between rocks 
shell be fiiled/seeled with 2 kg. to 16 kg. rocks end shell be approved by the Engineer before 
pladng geotextile filter thereon to prevent the filling materials (soil and sand) horn escaping 
to cause scouring and settlement of finished surface.

STORAGE OF MATERIALS

Quarried rock materials shall be stored by weight/dass or in a manner approved by the Erigirieef 
and in a yard kept clean, free bom undesirable materials.

SAMPLING TEST

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

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

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

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

CROSS-SECTIONS OF COMPLETED ROCKWORK

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

Rock works which was previously paid should be easily Identified from sections being requested for 
payment.
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Ttcftnieal Specification* 
(GeotacMe Fabric)

ITEM 03: 6E0TEXT1LE FABRIC

SCOPE OF WORK

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

MATERIAL REQUIREMENTS

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

1. PHYSICAL PROPERTIES

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

b. The geotextile 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 cementatious 
substances or acid or alkali solutions in the pH range 2-13. The manufacturer shall 
submit test data to ensure resistance of the polymer.

2. MECHANICAL AND HYDRAULIC PROPERTIES

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

TECHNICAL PROPERTIES UNIT MINIMUM
TEST

STANDARD
A. Physical Characteristics:

Minimum Mass 
(per unit area)

(9/m2) 540 ASTM D5261

Thickness (F=2 kpa) mm 4.5 ASTM D5199

B. Mechanical Properties:

Tensile Strength (md/cd) kN/m 13/22 ASTM D4595

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

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

Effective Opening Size 
(On Wet Sieving)

(mm) 0.08 ASTM D4751

Water Penneability:
Permitlivitv (ST1) 0.5 ASTM D4491

Oonrtucion Causeway w#i Sairtindln^
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Teciwical Spadfications 
(GaotmUla Fabric)

Note:

Tolerances:

Mechanical Properties 
Hydraulic Properties

•1.0% of the Minimum Value 
•1.0% of the Minimum Value

EXECUTION

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

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

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

4. The Engineer reserves the right to sample geotextile delivered to site for individual quality 
control testing at the contfactof’s expense. A imalena) not meeting the manufacturer’s 
certified values will be rejected from the site.

5. 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.

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

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

ConAudion CauMMir $Wr1aMif>9i
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TacMcif Specification* 
(RodamWton and Fill)

ITEM 04 RECLAMATION AND FILL

SCOPE OF WORK

This item shall consist of the construction of rock causeway in accordance with the 
Specifications and in conformity with the lines, grades, and dimensions shown on the Plans 
or estabtished 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 SpedTications.

The following major Kerns of works are included;

1. Supply and flit of suitable materials to peaces required to upgrade elevation of areas as 
shown In the drawings.

a. Compaction of fill materials
b. Supply and placing of fiKer 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.

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

General filling shall consist of approved material from approved sources of 
suitable grading obtained from excavation, quarries or borrow pits, wKhout 
excess fines, day or siK, free from vegetation and organic matter.

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

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

b. Fill Materials other than Dredged/Excavated Materials

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

c. Type of Filling Materials

~ CcwtuOinnatCiunwiy wllhSliiMmanga
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T«ehnlctl Sp«c<flcabor>s 
(R*dam«tMn and Fill)

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.

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

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

V. The material shall have a soaked CBR value of not less than 
25% as determined by AASHTO T193.

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, soap, 
vegetables, and refuse. The materials shall not have organic content 
and the manmum particle size shall not exceed 100mm diameter. 
Source of materials shall be river or mountain quarry or manufactured.

C.3 E)rcavated Materials

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

EXECUTION 

Reclamation and Fill

a. Genera

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

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

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

Cnmlnirticio of ny wih utrtiliiiMlirigit'
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(Reclamation and Nf)

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

d. Redamation 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 unifbim 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, didng, 
or other methods satisfactory to the Engineer.

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

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

TRIAL SECTION

Before finish grade constnjction 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, toe 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 tor every type of material and/or constmction 
equipment/procedure proposed for use.

After final ccxnpaction of each trial section, toe 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 toe Engineer’s 
opinion are not suitable tor sub-base, the material shall be removed at toe Contractor’s 
expense, and a new trial section shall be constructed.

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

CROSS-SECTIONS OF COMPLETED RECLAMATION

Cross-sections shoving toe elevations of the completed redamation and the terrain of the 
existing seabed prior to construction shall go together with every progress report and request 
tor 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 D1556.

TOLERANCE

Elevation plus 5 cm.

Ccnafcucion of OMWwy <n* 8M>^ndlngs
Pda «r TiMua, Bmco, BMams



11
Taehnbal Specification* 

(Reclamation and Fill)
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50 # a L PIPE

5nn G. L SHEET BASE 
FILLET VELDES ALL AROUND

NOTES : -
1) ALL JOINTS SHALL BE FILLET WELDED 
ALL AROUND.
2) THE GRADUATED SETTLEMENT ROD 
INCLUDING THE BASE SHALL BE PAINTED 
WITH TWO (2) COATS OF ANTI'-RUST PAINT 
AND THE 1.95 il. PAINTED WITH 
'alternative BANDS OF RED AND WHITE 
ENAMEL. 0.15 M. LONG ALL AROUND.

Snn B G I. SI£ET BASE 
FILLET WELDED ALL AROUND

DETAILS OF 
STANDARD GRADUATED 

SETTLEMENT ROD
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(Aggregate Base CouTM)

m-M 05

SCOPE OF WORK

AGGREGATE BASE COURSE

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 shcjwn on the Plans or as established by the Engineer.

MATERIAL REQUIREMl -NTS

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 
day, and shall be of such nature that it can be compacted readily to form a fimi, stable base.

In some areas where the 
of 40% weathered limest^i 
that the blended material!;

The base material shall 
the Bill Of Quantmes.

conventional base course materials are scarce or non-available, the use 
me blended with 60% crushed stones or gravel shall be allowed, provided 
meet the requirements of this Item.

conform to the grading requirements of Table 3.1, whichever is called for in 

Table 3.1 Grading Requirements

Si >ve Designation Mass Percent Passing
Stands

mm
ird 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 -

4.7£ No. 4 20-50 30-55

0.42 5 No. 40 5-20 8-25

0.07 5 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 mate 
greater than 25 and a pla 
respectively.

rial passing the 0.425mm (No. 40) sieve shall have a liquid limit of not 
sticity index of not more than 6 as determined by AASHTO T89 and T90,

C«nw\icagn el CauMB«)f tell Steftetengi 
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(Aggragata Cowse)

ained on a 2.00mm (No. 10) sieve shall have a mass percent of wear not 
. Angeles Abrasion Test as determined by AASI-TTO T 96.

The material passing the 
tested according to AAS 
determined according to

if filler, in addition to that 
satisfactory bonding, it s

19mm (3/4 inch) sieve shall have a minimum soaked CBR-value of 80% 
HTO T 193. The CBR-value shall be obtained at the maximum dry density 
ikASHTOT 180, Method D.

laturaNy present is necessary for meeting the grading requirements or for 
lall be uniformly Mended with the crushed base course material on the 

road or in a pugmifl unless otherwise specified or approved. Filler shall be obtained from sources 
approved by the Engineer, free from hard lumps and shMI 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 tttan one layer is 
required, each layer shall be shaped and compacted before the succeeding layer is placed.

The placing of material 
vehicles especially equip

shall begin at the point designated by the Engineer. Placing shall be from 
red 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 dose conformity to the nominal thickness shown on the Plans.

When hauling is done over previously placed material, hauling equipment shall be dispersed
uniformly over the entire 
compaction.

surface of the previously constructed layer, to minimize rutting or uneven

SPREADING AND COMPACTING

When uniformly mixed, tf e mixture shall be spread to the plan thickness, for compaction.

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

The moisture content of 
watering with approved 
the required compaction.

sub-base material shall, if necessary, be adjusted priOT to compaction by 
sjprinklers mounted on trucks or by drying out, as required in order to obtain

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 shaB continue until the whole surface has 
been rolled. Any irregularities or depressions that develop shall be corrected by loosening the 
material at these placer and adding or removing material until surface is smooth and uniform. 
Along curbs, headers, a id walls, and at all places not accessible to tile roller, tiie base material 
shall be compacted thorc ughly with approved tampers or compactors.

CatBuiten btcWa—lr
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(AgTegste Bas« Courev)

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 afield 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 D1556.

TRIAL SECTION

Before finish grade constmction 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 effidency of the ^uipmenl 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 t|ie 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 
other tests required as di

oach trial section, the Contractor shall carry out such field density tests and 
lected by the Engineer.

If a trial section shows that the proposed materials, equipment or procedures in the Engineer’s 
opinion are not suitable jfor subbase, the material shall be removed at the Contractor’s expense, 
and a new trial section shall be constructed.
If the basic conditions regarding the type of material or procedure change during the execution of 
the work, new trial sections shall be constructed.

SURVEYS AND SETTING OUT WORKS

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

I
I

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

Prior to placement of ariy material, the Contractor shall establish visible construction markers to 
dearly define horizontal limits of the Work.

TOLERANCES

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

Permitted variatic 
THICKNESS OF

n from design
LAYER

± 10 mm

Permitted variatic 
LEVEL OF SURF

n from design
ACE

+ 5 mm 
-10 mm

Permitted SURFACE IRREGULARITY 
Measured by 3-rn straight-edge

5 mm

Permitted variation from design 
CROSSFALL OF? CAMBER

± 0.2%

Permitted variation from design 
LONGITUDINAL GRADE over
25 m in length 1

±0.1%

C«i*incfeon of Cwsawvy SWr^raiffiv



15
Tedvucal Spedficabons 

(ReWorced Concrete)

ITEM 06

SCOPE OF WORK

REINFORCED CONCRETE

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

GENERAL PROVISIONS

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

2. The following publications of the issues listed below, but referred to thereafter by basic
designation only, 
reference thereto:

form as an integral part of this Specification to the extent indicated by the

a. American Conaete Institute (ACI) Standards:

ACni7

AC1121R 

ACI 201.2R 

ACI 211.1

ACI 214R

ACI 301 

ACI 304.2R 

ACI304R 

ACI 305R 

ACI 306.1 

ACI 308R 

ACI 309R 

ACI 311.4F; 

ACI 318M

ACI 347

Standard Specifications For Tblefaiices for Cbhcfete Cbhstrudioh 
and Materials

Quality Management System for Concrete Construction 

Guide to Durable Concrete

Standard Practice for Selecting Proportions for Nonn^, Heavyweight, 
and Mass Concrete

Recommended Practice for Evaluation of Strength Test Results of 
Concrete

Specifications for Structural Concrete

Placing Concrete by Pumping Methods

Guide for Measuring, Mixing, Transporting, and Placing Concrete

Hot Weather Concreting

Standard Specification for Cold Weather Concreting

Guide to Curing Concrete

Guide for Consolidation of Concrete

Guide for Concrete Inspection

Metric Building Code Requirements for Structural Concrete and 
Commentary

Guide to Formwork for Concrete

Port of ToMm Bmm. Dattrtt
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ACISP-15 Field Reference Manual: Standard SpedTications for Structural 
Concrete with Selected ACI and ASTM References

ACI Manual of Concrete Inspection

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

Standard Specification for Portiartd Cement

Standard Mefood for Chemical Analysis of Hydraulic Cement

Standard Method for Air Content of Hydraulic Cement

Standard Test Method for Fineness of Portland Cement by the 
Turbidimeter

ASTM C 204 Startdard Test Method for Fineness of Hydraunc Cement by Air- 
Permeability Apparatus

ASTMC 1111 Standard Test Method forAutoclave Expansion of Portland Cement

Standard Test Method for Compressive Strength of Hydraulic Cement 
Mortars

Standard Test Method for Tune of Setting of HydrauHc-Cement Paste 
Gilmore Needles

Standard Test Method of Time Setting of Hydraulic Cement by Vicat 
Needle

ASTM C 33 Standard Specification for Concrete Aggregates

ASTMC 136 Standard Test Method for Sieve Analysis erf Fine and Coarse 
Aggregates

ASTM C lil7 Standard Test Method for Materials Finer than 75 micron (No. 200) 
Sieve h Mineral Aggregates by Washing

ASTM C 20 Standard Test Method for Bulk Density (Unit Weight*) 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 erf 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 Sulfate

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

CawtueBon ef Shirtwiding*
Pert <t T4u|m Bmco, Dw«n»i



ASTM C ii7 

ASTM C 535

ASTM C 88

ASTM C 131

ASTMC9-i 

ASTM D 5 

ASTM D 5 

ASTM A 6

ASTM A 3

ASTM A 51

ASTM A 6

ASTM C 3

ASTM C 35

ASTM C 11 2 

ASTM C 192

ASTMC2J3

ASTMC7*

ASTM C 4: 

ASTM C 174 

ASTM C U

17
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(R«in>ofc»J Concrat*)

Dimension Stone

Test Method for Specific Gravity and Absorption of Coarse Aggregate

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

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

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

Standard Specification for Ready-Mixed Concrete

Chloride Ion in Water

Sulfate Ion in Water

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

Standard Test Methods and Definitions for Mechanical Testing of Steel 
Products

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

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

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

Standard Test Method for Compressive Strength of Cylindrical 
Concrete Specimens

Standard Practice for Sampling Freshly Mixed Concrete

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

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

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

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

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

3 Standard Test Method for Slump of Hydraulic-Cement Concrete

Congtucapn of Cmiunitif 8t»ift«ndingi'
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ASTM C 4^ Standard Specification for Chemical Admixtures for Concrete

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

ASTM Cl 1 Standard Specification for Sheet Materials for Curing Concrete

ASTM C 3Q9 Standard Specification for Liquid Membrane-Forming Compounds for 
Curing Conroe

ASTM 532

ASTM D 5

ASTM A 9

) Standard Test Methods for Sealants and Rllers, Hot Applied, For Joints 
and Cracks in Asphaltic and Portland Cement Concrete Pavements

67 Standard Practice for Melting of Hot Applied Joint and Crack Sealant 
and Filler for Evaluation

ASTM A 706 Standard Specification for Low-Alloy Steel Deformed and Plain 
Bara for Concrete ReinferGen>ent

66 Standard Test Method for Magnetic Particle Examination of Steel 
Forgings using AKemating Current

ASTM C 'll064 Standard Test Method for Temperature of Freshly Mixed 
Hyaraurjc-cemem Concrete

ASTM C 1077 Standard Practice for Laboratories Testing Concrete and Concrete 
Aggregates for use in Construction and Criteria for Laboratory 
Evaluation

ASTM C1107 Standard Specification for Packaged Dry, Hydraulic-Cement Grout 
(Non-shrink)

ASTM C1 ]l 16 Standard Specification for Fiber-Reinforced Concrete 

ASTM C1 |l57 Standard SpeGification for Hydraulic Cement

ASTMC1J8 Standard Test Method for Density ("Unit Weight"), Yield, and Air 
Content (Gravimetric) of Concrete

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

ASTM C 2(10 Standard Specification for Air-Entraining Admixtures for Concrete

ASTM C 21 )5 Petrographic Examination of Aggregates for Concrete

ASTM C 311 Standard Specification for Concrete Aggregates

ASTM C 42 Standard Test Meti'iod 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 5§5 Standard Specification for Blended Hydraulic Cements
Consfeuction Causeway wMt StairWidings
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16 Standard Specification for Fiber-Reinforced Concrete and Shotcrete

ASTM C1751 Preformed Expansion Joint Fillers for Concrete Paving and Structural 
Construction.(Non-extruding and Resilient Bituminous Types).

ASTM D1179 Ruoride Ion in Water

ASTM D1190 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-extruding 
and Resilient Bituminous Types)

ASTM E 3^

c. American Welding Society (AWS) 

D12

d.

e.

e.

f.

Philippine Nationa 

PNS49

Standard Specification for Agencies Engaged in the Testing and/ or 
Inspection of Materials used in Constniction

Welding Reinforcing Steel, Metal tnserte and Connections in 
Reinforced Concrete Construction.

Standard (PNS)

Steel Bars for Concrete Reinforcement

DPWH Standard Specifications 

An other standards hereinafter indicated.

iThe 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 the Project Sites.

a. Submit Teri Reports for the following:

a.1 Co ncrete 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 
pr^uce concrete with the properties specified and that mixture will be 
suitable for the job additions. Test reports shall be submitted along with the 
concrete mixture proportions. Obtain approval before concrete placement. 
Fully describe the processes and methcxlology whereby mixture proportions 
were developed and tested and how propo^ns will be adjusted during 
pre gross of the work to achieve, as closely as possible, the designated levels 
of IBlevant properties.

ConakucSon of Cousoway «iti SWriandingB
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Submit test results for aggregate quality in accordance with AST'M C 33. 
Where there is potential for alkali-silica reaction, provide results of tests 
conducted in accordance with 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
jimit

Submit test results in accordance with ASTM C 494 and ASTM C 1017 for 
coricrete admixtures, ASTM C 260 for air-entraining agent, and manufacturer's 
lite|ature 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
jLmit

Submit test results in accordance wrth ASTM G 150 Portland cement. Submit 
current mil data.

a. 5 Weter

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

b. Submit Certificates for the following:

b. 1 Curing concrete elements

Su Dmft proposed materials and methods for curing concrete elements. 

b.2 Foim removal schedule

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 materia! for pipe, valve characteristics, and the maximum length and 
he^ht concrete will be pumped. No adjustments shall be made to the mixture 
design to focilitate 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 manufacturer'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 Mi;1ure designs

Provide a detailed report of materials and methods used, test results, end the

Constucion ol Causeway Sfairtaridings
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fiel 1 test strength (fer) for marine concrete required to meet durability 
requirements.

2. The Contractor 
scaffolding at leas

Each shop drawlr 
Engineer. Details 
special finishes s 
ordered. If the Er

shall submit shop drawings and erection drawings for formwork and 
;t 14 days prior to commendng the work.

g and erection drawing shall bear the signature of a Contractor's qualified 
of all proposed formwork to be prefabricated and formwork to produce 
hall be submitted to the Engineer for approval before any materials are 
gineer so requires, samples of proposed formworks shall be constructed 

and concrete pla6^ at the Contractor’s expense so that the proposed methods and 
finished effect cm be demonstrated.

The Contractor shall submit shop drawings showing reinforcing bar ptadng 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 neces sary, shaped steel may be added to improve rigidity of the frame of bar.

Sudi shop drawi igs shall clearly indicate bar sizes, spacing, location and quantities of 
reihforternent, hissh, chairs, spacers arid other details to be as per ACl Mariual of 
Standard Practio i for Detailing Reinforced Concrete Structures.

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

All shop drawings: 
them. At least twi > 
Engineer a pourir

shall be reviewed by the Engineer within seven (7) days after receiving 
(2) days prior to pouring concrete, the Contractor shall submit to the 

g permit for his inspection and approve.

MA TEKfAL REQUIREMENTS

CEMENT

Unless otherwise specified in the Drawings, only one (1) brand of cement shall be used for 
any individual structure. In d^rmining the approved mix, only Portland cement shall be used 

js material.as the cementitiou

1. CeiPortland 

Type II (for 

ADMIXTURE (IF NECESSARY)

merit: ASTM C 150

general use, more especially when moderate Sulfate resistance is desired)

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

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

not be used.

CeB»>uclioiifl<C»ii«wiyWi8tilrt»»dlnai 
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AGGREGATES 

1. Crushed C

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. ‘ sieve. The material shall be well graded between tiie limits indicated and 
individually stockpiled. It shall be the Contractor’s responsibility to blend the materials to 
meet the gradation requirements for various types of concrete as spedfted herein.

Nomine sizes for combined gradation shall be as follows:

ASTM Sieves

Nominal Size of Coarse Aggregates

% by Weight Passing

40mm 25mm 19mm 10mm

50.0mm (2") 100 - - -

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

31.8mm (1 1/4*) - 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 Aggre gate

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:

a.

ASTM Sieves % by Wfoight Passing

9.5mm (3/8*) 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 cjf fine aggregates shall be reasonably uniform and fineness modulus 
thereof shiall not vary more than 0.2 from that of the representative sample in which

Conteucaon sf Wth Staiitandingt
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mix propoi1tions of concrete are based, 

b. Due care shall be taken to prevent segregation.

WATER

The mixing water shall be clear and apparently dean. If it contains quantities or substances that 
discolor it or make it smell or taste unusual or objectionable, or cause suspidon, 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 subjed to the acceptance criteria as shown in Table 6.3 and Table 6.4 or as 
designated by the purchaiser.

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

Table 6.3 Acceptance Criteria for Questionable Water Supplies

Test Limits
Compres 
Control ai

sive strength, min. %
7 days

90

Time of S etting deviation from control from 1:00 earlier to 1 ;30 later

Time of S 
Initial 
Final S

etting (Gillmore Test)

et
No marked change
No marked change

Appearar ice Clear

Color Colorless

Odor Odorless

Total Sdids 500 parts/million max.

PH value 4.5 to 8.5

ConstucSon of Ciiifwy «Pi SWfttndIngt 
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able 6.4 Chemical Limitation for Wash Water

Chemical Requirements, Minimum
tion

Chloride as C1('1) expressed as a mass percent 
of cement when added to the C1H) in the other 
components of the concrete mixtures shall not 
exceed the following levels:

1. Prestressed Concrete
2. Conventionally reinforced concrete in a moist 

environment and exposed to chloride
3. Conventionalty reinforced concrete in a moist 

environment but rK>t exposed to chloride
4. Above ground building construction where 

the concrete will stay dry

Sulfate as SO4. ppm*
Alkalies as (f Ia20 0.658 K2O), ppm 
Total Solids, ?pm

Limits

0.06 percent 
0.10 percent

0.15 percent

No limit for conosion

3.000 
600

50.000

Wash water reused as mixing water in concrete may exceed the listed concentrations of 
sulfate if it can be shown that the concentration calculated in the total mixing water, including 
mi>dng 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 requirements of 
AASHTO T 26.

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

CURING MATERIALS

Materials

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

Burtap of commer Dial quality, non-staining type, consisting of 2 layers minimum.

Membrane Forming Curing Compound

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

JOINTING MATERIALS

1. Impervious Sheet

2.

3.

1.

Sealant shall be

Sealant

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

compatible with materials in contact and to perform satisfactorily under
salt water and traffic conditions, and be capable of making joint watertight and allow
movement 25% ol the width erf joint in any direction.

Conttudfon (4 Canewty Stairiandings
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Sealant shall be guaranteed against leakage, cracking, crumbling, melting, shrinkage, 
running, loss of a< hesion for a period of five years flom the date of acceptance of work

Joint backing shi >11 be expanded extruded polyethylene, low density, oval in shape to fit 
the joints as indie ated on the drawings and to be compatible with sealant.

Where required primer shall be compatible with joint materials and installed in
accordance with n anufacturer’s instructions.

Joint filler shall conform to ASTM D1751 (AASHTO M213) non-extruding, resilient 
bituminous type. :iiler shall be furnished for each joint in single piece for depth and width 
required for joint, t inless otherwise authorized by the Engineer. When more foan one piece is 
authorized for a joint, abutting ends shall be fastened and hold securely to shape by stapling 
or erther 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 binding skid-resistant materials to hardened concrete. Provide Class B if
placement temperature 
16°C.

REINFORCEMENT

is between 4 and 16°C: or Class C if placement temperature is above

Steel reinforcement, other than Steel for Freest re ssing, used in Reinforced Concrete, shaH corform 
to ASTM and PNS as follows:

ASTM Designatio 
Minimum yield sti

n A615 - Deformed Billet Steel Bars for Concrete Reinforcement, 
rength 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 ttie 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 Sdence and Technology (DOST) or the Department 
of Trade and Industry (DTI) at no additional cost to PPA. CefW^ copies of laboratory test 
reports shall be furnished for each lot of cement and shall include all test data, results, and 

he sampling and testing procedures are in conformartce with the 
cement shall be used until notice has been given by the Engineer that the

certificates that 
Specifications. No
test results are satisfactory. Cement that has been stored, other than in bins at the mills, 
for more than 3 
delivered at the S

months after delivery to the Site shell be re-tested before use. Cement 
ite and later found after test to be unsuitable shall not be incorporated into

the permanent wo ks.

2. Aggregates: Tested as preserved in ASTM C 33

Coosfrudfcso gCwiwy SM«ndi^ 
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At least 28 days prior to commendng the work, the Contractor shall inform the Engineer of 
foe 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 
repeated whenev 
grade of material 
part of the mix.

Reinforcement

Specifications shall be made on the initial source samples, and shall be 
3r there is a change of source. The tests shall indude an analysis of each 
and an analysis of the combined material representing the aggregate

Certified copies o 
requested by the 
Contractor’s expe

Conaete Tests

For test purposes 
day's pouring an

Tests sped mens 
ASTM C 31. Cy 
accordance with

mill certificates shall accompany deliveries of steel bar reinforcement. If 
Engineer additional testing of the materials shall be made at the 

ise.

, provide 1 set of three (3) concrete cylinder samples taken from each 
d 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.
shall be made, cured, and packed for shipment in accordance with 

finders will be tested by and at the expense of the Contractor in 
ASTM C 39. Test sped mens will be evaluated separately by the

Engineer, for mee ing strength level requirements for each with concrete quality of ACI 318. 
When samples fai to conform to the requirements for strengths, the Engineer shall have the 
right to order a drange in the proportions of the concrete mix for the remaining portions oS 
the work at no adcftional cost to the Authority.

Test of Hardened

When the results 
placed does not 
that foe quality 1 
Engineer, tests or

Concrete in or Removed from the Structure

3f the strength tests of foe concrete sped me ns indicates the concrete as 
t ieet the Spedficatidh requirements dr where there are dther evidences 

concrete is below the specification requirement in the opinion of the 
cores cf in-place concrete shall be made in conformance with ASTM C 42.

Core spedmens 
shall be corrected 
the load test is 
Contractor and th 
of ACI 318. The 
evidence of failure 
corrected in a mar:

shall be obtained by the Contractor and shall be tested. Any deficiency 
or if the Contractor elects, he may submit a proposal for approval before 
lade. If the proposal is approved, the load test shall be made by the 
i test results evaluated by the Engineer in conformance with Chapter 20 

of the load tests shall be borne by the Contractor. If any concrete shows 
during the toad test, or fails the load test as evaluated, the defidency be 

ner approved by the Engineer at no additional cost to the Authority.

n

a St

Chemical Admixtu

The admixtures/a(!l 
The testing shall 
admixtu res/addrtives 
for tongefthan six

Samples of any 
testing at least 5( 
Testing of admixti 
test shaB be at the

es/Additives

drtrves if approved shall conformed to ASTM C 494 and ASTM C 1017. 
>e conducted with cement and aggregate proposed for the Project. The 

shall be tested and those that have been in storage at the Project Site 
(6) months shall hot be used until proven by retest to be satisfodory.

i Kimixtures/additives proposed by the Contractor shall be submitted for 
days in advar>ce of use, which shall require approval of the Engineer, 

res/additives proposed by the Contractor including test mixing and cylinder 
Contractor’s expense.

CanskucSon of CtuMoy SiiMwiAio»
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7. Jointing Materials and Curing Compound Samples

At least 2d days prior to commencing the work, the Contractor shall submit to the 
Engineer for his approval samples of the following materials proposed for use together with 
manufacturer's cet tificate.

a. 10 kg ofjoi It sealant
b. 1m length < >f joint filler
c. 5 li. of curir g compound
d. 1m length of joint backing

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

EXECUTION

DELIVERY. STORAGE AND HANDUNG OF MATERIALS 

1. Cement

Do not deliver concrete until vapor barrier, forms, reinforcement, embedded items, and 
chamfer strips ar4 in piace and ready for concrete piacement. AC! 301 and ASTM A 934 
for Job site storade of materials. Protect materials from contaminants such as grease, oil,
and dirt Ensure 
removed.

laterials can be accurately identified after bundles are brc^en and tags

Immediately upon receipt at the Site, 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 £Uid property sealed bags and while 
being loaded or linloaded and during transit to the concrete mixers whether conveyed in 
vehicles or In mechanical means, cement shall be protected from whether by effective 
coverings. Effiden screens shall be supplied and erected during heavy winds.

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

If the cement is cielivered in bags, foe Contractor shall provide, at his own cost, perfectly 
waterproofed arx^ well ventilated sheds having a floor of wood or concrete raised at lea^ 
0.5m above the ground. The sheds shall be large enough to store sufficient cement to 
ensure continuity of the work and each consignment shali be stacked separately therein 
to pemnit easy access for Inspection, testing and approval. Upon delivery, the cement shall 
^ Price be placed in these she^ afrd shall be used in the order in which ft h^ bem delivered.

shoCement bags 
within two months 
the Engineer ma r 
subject to such co

uid not be stacked more than 13 bags high. All cement shall be used 
of the date of manufacture. If delivery conditions render this impossible, 
permit cement to be used up to three (3) month after manufacturing, 

nditions including addition of extra cement as he shall stipulate.

Coftatfudktf  ̂of CM/Mwty ii<h SaifUndwqt 
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All fine and coarse aggregate for concrete shall be stored on close fitting, steel or concrete 
stages design with drainage slopes or in bins of substantial construction in such a manner 
as to prevent segregation of sizes and to avoid the inclusion of dirt and other foreign 
materials in the concrete. All such bins shall be emptied and cleaned at intervals of every 
six (6) months ol 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

1. Forms

Designed, constructed, and maintained so as to insure that after removal of forms the 
finished concrete members vrill 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.

2. Design

Studs and wales shall be spaced to prevent deflection of form material. Forms and joints shall 
be sufficiently tight to prevent leakage of grout and cement paste during placing of 
concrete. Juncture of formwork 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. Terrjporary opening shall be arranged to wall and where otherwise required 
to facilitate cleaning and inspection. Forms shall be readily removable without Impact, 
shock, or damage lto the concrete.

3. Form Ties

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

4. Chamfering

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

5. Coatings

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

Construdnn ol Causeway with $tair1andin0s 
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placing of concrete. Surplus coating on form surfaces and coating on reinforcement steel 
and construction joints shall be removed before placing concrete.

Removal of Form:: shall be done h a manner as to prevent injury to the concrete and to insure 
complete safety if the structure after the following conditions have been met. Where the 
structure 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 avd<t spalling the concrete surface or damaging concrete edges. Wood forms 
shall be completel/ removed.

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

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

Vertical sides of teams and walls, lift exceeding 1.2 m 36 hours Softlrfts Of main slabs and 
beams (props left jnder)5days

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

Control Test

If the Contractor f roposes to remove forms earlier than the period stated above, he shall be
required to submi: 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 poijtions of toe structure which they represent, and shall not be removed from 
the structure for Itransmittal to the laboratory prior to expiration of three fourths of the 
proposed period before removal of forms. Cylinders will be tested by and at toe expense of 
the Contractor. Supporting forms or shoring shall not be removed until control test 
spedmens have eittained strength at least 16Q kg/sq cm. The newty unsupported portions 
of toe structure shall not be subjected to heavy construction or material loading.

REINFORCEMENT

1. Reinforcement

Fabricated to shrpes and dimensions shown and shall be placed where indicated. 
Reinforcement sh all be free of loose or flaky rust and mill scale, or coating, and any other 
substance that would reduce or destroy the bond. Reinforcing steel reduced in section shall 
not be used. After any substantial delay in the work, previously placed reinforcing steel for 
future bonding slialt be inspected and cleaned. Reinforcing steel shall not be bent or
straightened in a 
shown in toe dravt 
steel shall not be 
other reinforcing : 
diameter, toe resi 
structural requirer 
girders, reinfordn! 
indicated. Unless 
reinforcing bar dian

manner injurious to toe steel or concrete. Bars with kinks or bends not 
ings Shan not be placed. The use of heat to bend or straighten reinforcing 
)emiitted. Bars shall be moved as necessary to avoid interference with 
heel, conduits, or embedded items. If bars are moved more than one bar 
jiting arrangement of bars including additional bars necessary to meet 
lents shall be approved before amcrete is placed. In slabs, beams and 
steel shall not be spliced at points of manmum stress unless otherwise 

otherwise shown in the drawings, laps or splices shall be 40 times toe 
leter.

Ccnsfeuctfon of CauMMy «ih StaMaiKfngt 
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The nominal dimensions and unit weights of bars shall be in accordance with the following 
table:

Nominal Diame 
(mm)

ter Nominal Perimeter 
(mm)

Nominal Sectionai 
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.Q17.6Q 7.891

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 acco^ance with AWS D 12.1.

Exposed reinforcement bars, dowels and plates Intended for bonding with future extensions 
shall be protected tom corrosion.

Supports shall b€ 
indicated or specif

Concrete Protectic

a.

provided in conformance with ACI 315 and ACI 318, unless otherwise 
ed.

n for Reinforcement

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

Tolerance for Concrete Cover of Reinforcing Steel other than Tendons.

IMinimum 

7.6cm or
exposed tc earth)

DESIGN STRENGTH OF^ CONCRETE

over

more (marine structures and concrete cast against and permanently

Concrete for structural parts or members such as beams, slabs, curtain wall, column footing, 
stairlandings, RC rorb, deflector^all, gravity walls 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 CON

Thirty (30) calendar day:. before the start of concreting works, the Contractor shall submit design 
mixes and the corresponding test result made on sample thereof. Sampling and testing shall be in

CRETE

Cooitucfcin Cmsgwiy Ctairiiwfcngi
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accordance with the ASTM Standard procedures for sampling and testing for the particular design 
strength(s) required.

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

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 stren^ 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, hanbling and transporting samples from jobsite to the laboratory and the cost of 
subsequent tests made urjti! 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 within file following limits:

Structure il Element
Slump for Vibrated Concrete

Minimum Maximum

Pavement Concrete
1

25mm 50mm

Pre-cast Concreite 50mm 70mm

Lean Concrete 100mm 200mm

Sacked Concrete 25mm 50mm

All other Conen ■te 50mm 90mm

Sampling: Provide s uitabte facilities and labor for obtaining representative samples of
concrete for the Contractor’s quality control end the Engir^eer's quality assurance 
testing. All necessary platforms, tools and equipment for obtaining samples shall be 
furnished tj>y the Contractor.

MIXING CONCRETE

1. GENERAL

a. Concrete shall be thoroughly mixed in a mixer of an approved size and type that v/ill 
insure a uniform distribution of the materials throughout the mass.

b. All concrete shall be mixed in mechanically operated mixers. Mixing plant and 
equipment for transporting and placing concrete shall be arranged with an ample 
auxiliary {retaliation to provide a minimum supply of concrete in case of breakdown of 
machinery dr 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 
constaictidn joint that will meet the approval of the Engineer.

c. Equipmen 
would be

having components made of aluminum or magnesium alloys, which 
n contact with plastic concrete during mixing, transporting or pumping of

Construction of Cousowty Sttortendings
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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 a cut-off shall not vary from the weight designated by the Engineer by 
more thar1) one percent for cement, I-V2 percent for any size of aggregate, or one 
percent loi the total aggregate in any batch.

g. Manual mixing of concrete shall not be permitted unless approved by the Engineer.
MIXING CONCRETE AT SITE

a.

c.

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 
recommerded 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 vc^ume 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 
mechanism shall be interiodced 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 spedfied.

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

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

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

Cansaudtoi of Mh St>iitandin9$
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Where required, synthetic fibrous reinforcement shall be added directly to the 
concrete riiixer 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 or a succeeding batch are place therein. The materials composing a 
batch exce pt water shaH be deposited simultaneously into the mixer.

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

i. Mixers she II 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 non nal operation no part of the batch wiH be discharged until the spedfied 
mixing time has elapsed.

j. The first batch of concrete materials placed in the mixer shall contain a sufficient 
excess of dement, sand, and water to coat the inside of the drum without reducing the 
required m ortar content of the mix. When mixing is to cease for a period of one hour or 
more, the f lixer Shan be thorooghly cleaned.

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

MIXING CONCREFE IN TRUCKS

a. Truck mixe rs. unless othervtrise authorized by the Engineer, shall be of the revolving 
drum type, watertight, and so constructed that the concrete can be mixed to insure 
a uniform distribution of materia throughout the mass. All solid materials for the 
coTKrete ! hall be accurately measured and charged into the drum at the 
proportioni ig 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. Ti le 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 r ilxing time can be readily verified by the Engineer.

b. The maxir turn size of batch in truck mixers shall not exceed the minimum rated 
capacity of the mixer as stated by the manufacture and stamped in metal on the 
mixer. Truck mixing shall, unless otherwise directed, be continued for not less than 
too revolijtions after all ingredients, including water, are in the drum. The mixing 
speed shal

e.

not be less than 4 rpm, nor more than 6 rpm.

Mixing Shi II begin within 30 minutes after the Cement has been added either to the 
water or i ggregate, 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 toe introduction of 
the cement to the aggregate and the beginning of the mixing may be waived when, 
in the judgment of the Engineer, toe aggregate is sufficiently free from moisture, so 
that there will be no harmful effects on the cement

d. truWhen a 
may be 
mixing tim<

rrd
ick mixer is used for transportation, the mixing time in stationary mixer 
uced to 30 seconds and the mixing completed in a truck mixer. The 

in truck mixer shall be as specified for truck mixing.

CorakucMon of Caiainy «ifh SMtendinoi 
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comer protection angles or other fixed metal Hems shall be run 
h joints containing expansion-joint filler, through crack-control Joints in slabs 
I surfaces.

ion Joint Filler 

Joint Sealant

c.

on joints in concrete slabs to be exposed, and at other joints indicated to 
receive Joi it sealant, preronmed 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 tiiereof to form a groove. When surface dry, the 
groove shall be cleaned of foreign matter, loose particles, and concrete protrustons, 
then filled flush approximately with joint sealant so as to be slightly concave after 
drying.

Finish of c )ncrete at joints

Edges of exposed oonoete slabs along expansion joints shall be neatly finished 
with a slig itly rounded edging tool.

Construct! >n Joints

Unless otierwise specified herein, all construction joints shall be subject to 
approval«if the Engineer. Concrete shall be placed continuously so that the unit 
will be monolithic in construction. Fresh concrete may be placed against adjoining 
units, provided the set concrete is sufficientiy 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 ol concrete rrat 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 
constructic n joints are required, a strip of 25mm square-edged lumber, beveled to 
facilitate n moval shall be tacked to the inside of tiie forms at the construction joint. 
Concrete shall be placed to a point 25mm above the underside of the strip. The 
strip Shan se removed one hour after the conoete has been placed. Any tnegularities 

the joint line shall be leveled off wHh a wood float, and all laitance removed.in
Prior to 
prepared.

PREPARATION FOR PLACING

pladng additional concrete, horizontal construction joints shall be

Construction Joint which is not indicated in the Drawings shall be located as to least 
affect the. itrength the strudure. Such locations win be potnled out by the Engineer.

Hardened concrete, debns and foreign materials shall be removed from the interior of forms and 
from inner surfaces of fixing and conveying equipment Reinforcement shall be secured in

inspected, arxt approved before placing concrete. Runways shall be 
provided for wheeled concrete-handling equipment. Such equipment shall not be wheeled over 
reinforcement nor shall lunways be supported on reinforcement.

Notice of any concreting 
each schedule.

Dperations shall be served to the Engineer at least tiiree (3) days ahead of

Consttalion ofCauwteiy wt&i Startaodiogs 
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PLACING CONCRETE 

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 ^proved unit of work is completed. Placing will not be permitted when the sun, heat, 
wind or limitations of facilities furnished by the Contractor prevent proper finishing and 
curing of the concrete. Concrete shall be placed in the forms, as close as possible In 
final position. in| uniform approximately horizontal layers not over 40cm deep. Forms 
splashed with concrete and reinforcement splashed with concrete or form coating shall be 
cleaned in advance of placing subsequent lifts. Concrete shall not be allowed to drop freely 
more than 1.5m in unexposed work nor more than 1.0 m in exposed work; where greater 
drops are required, tremie or other approved means shall be employed.

Time Interval between Mixing and Placing

Concrete mixed i n stationary mixers and transported by non-agitating equipment shall be 
placed in the folms within 30 minutes from the time ingredients are charged into the 
mixing dnjm. Con :rele transported in truck mixers or truck agitators shall be delivered to the 
site erf work, discharged in the forms within 45 minutes from the time ingredients are 
discharged into the mixing drum. Concrete shall be placed in foe forms within IS minutes 
after discharged from the mixer at the jobsite.

Hot Weather Requirements

The temperature 
placing shall not 
reached a tempei 
piaoed but shall 
works.

rf concrete during the period of mixing while in transport and/or during 
be permitted to rise above 36 °C. Any batch of concrete which had 

rjature greater than 36 eC at any time in foe aforesaid period shall not be 
fale rejected, end shall not thereafter be used in any part of the pennanent

a. Control Procedures

Provide Wi 
cemenl, ag 
times duri 
concretes! 
Cold Joint

i ter cooler facilities and procedures to control or reduce the temperature of 
gregates and mixing handling equipment to such tempefdture that, at an 
ig mbdng, transporting, har>dling and lacing, the temperature of the 
lall rtot be greater than 36 °C.
I and Shrinkage

Where co b joints tend to form or where surfaces set and dry too rapidly or plastic 
shrinkage < recte tend to appear, concrete shall be kept moist by fog sprays, or other 
approved r leans, applied shortly after placement, and before finishing.

Supplemer tary Precautions

When tho aforementioned precautions are not sufficient to satisfy the 
requirements herein above, they shall be supplemented by restricting work during 
evening or 
ACI305.

Conveying Concre|ti 

Concrete may be

night. Procedure shall confomi to American Concrete Institute Standard 

e by Chute, Conveyor or Pump

conveyed by chute, conveyor, or pump if approved in writing. In

Coniitirinn nff^nmny lalii *M1aiMlnQii
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requesting apprdval, the Contractor shall submit his entire plan of operation from the 
time of discharge 6f concrete fiom the mixer to final placement in the forms, and the steps 
to be taken to prevent the formation of cold joints in case the transporting of concrete by 
chute, conveyor lor pump is disrupted. Conveyors and pumps shall be capable of 
expeditiously placing concrete at the rate most advantageous to good workmanship. 
Approval will not I be given for chutes or conveyors requiring changes In the concrete 
materials or design mix for efficient operation.

a. Chutes and Conveyors

Chutes snail 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 filial place of deposit without segregation of ingredients, loss of mortar, or 
change inj 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 deaned before and after each run. Waste material and flushing water shall 
be discharged outside the fomis.

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 punjrping is completed, concrete remaining in the pipeline shall be ejected 
and wasted without contamination of concrete already placed. After each operation, 
equipment shall be thoroughly cleaned and the flushing water shall be splashed 
outside the forms.

Wdl and Abutmer

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

When placing com Tete on wharf decks, the Contractor shall;

Ensure th.Jt rate of placing is sufficient to complete proposed placing, finishing and 
curing operations within the scheduled time; ttiat 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 
satisfactor1 condition for use.
immediately prior to placing, the Contractor shall place scaffolding and wedges and 
make necessary adjustments. Care shall be taken to ensure that settlement and 
deflection |due to added weight of concrete will be minimal. The Contractor shan 
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 (informing to specified requirements, the Contractor shall discontinue 
placing olf concrete until corrective measures are provided satisfactory to the 
Engineer, jif satisfactory measures are not provided prior to initial set of concrete in 
affected areas, the Coritractor shall discontinue placing oxtcrete and install a bulkhead 
at a location determined by the Engineer. Concrete in place beyond bulkheads shall 
be remov rd. The Contractor shall limit the size of casting to that whi<^ can be 
finished b< fore beginning of initial set.

Ccwi^ucteotCtin—
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2.

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 forrns 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 coricrete shall maintain a speed of not less than 7,000 impulses per minute. 
The vibrating eqi ipment shall at all times be adequate in number of units and power to 
properly consolidate all concrete.

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

EPOXY BONDING COMPOUND

LBefore depositing new boncrete on or against concrete that has set, the surfaces of the set 
concrete shall be thoroughly cleaned so as to expose the coarse aggregate and be free of laitance, 
coatings, foreign matter and loose particles. Forms shall be re-tightened. The cleaned surfaces shall 
be moistened, but shal! 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 °C; or Class C if placement temperature is above 16°C.

FINISHES OF CONCRETEj
Within 12 hours after the forms are removed, surface defects shall be remedied as specified 
herein. The Temperaturej of the concrete, ambient air and mortar during remedial work including 
curing shall be above lOj °C. Fine and loose material shall be removed. Honeycx>mb, aggregate 
pockets, voids over I3mr1n in diameter, and holes left by the rods or bolts shall be cut out to solid 
concrete, reamed, thoroughly wetted, brush-coated with neat cement grout, and filled with mortar. 
Mortar shall be a stiff mix of one part Portland cement to not more than 2 parts fine aggregate 
passing the No. 16 mesh sieve, with a minimum amount of water. The color of the mortar shall match 
the adjoining concrete color. Mortar shall be thoroughly compacted in place. Holes passing entirely 
through walls shall be completely filled from the inside face by forcing mortar through the outside 
face. Holes which do not pass entirely through wall shall be packed full. Patchwork shall be 
finished flush and in th4 same plane as adjacent sur^ces. Exposed patchwork shall be finished 
to match adjoining surfa^ in texture and color. Patchwork shall be damp-cured for 72 hours. 
Dusting of finish surfaces jvith dry material or adding water to concrete surfaces will not be permitted.

CONCRETE FINISHING DETAILS

1. Concrete Paving

After concrete is j^laced and consolidated, slabs shall be screeded or stmck 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, 
the surface shall

After surface moisture has disappeared and laitance has been removed, 
be finished by fioat and steel trowel. Smooth finish shall consist of

Con$taic6on of Catfiewiy wtth Stiirlandings
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thoroughly wetting and then brush coating the surfaces with cement to not more than 2 parts 
fine aggregate passing the no. 30 mesh sieve and mixed with water to the consistency of thick 
paint.

3. Broom Finish

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

ConatFuetcfi of Causeway iHth
Port of TifUfm. Basco. Batarm
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(Portland Cement Concrete Pavement)

PORTLAND CEMENT CONCRETE PAVEMENT

SCOPE OF WORK

The works include the furnishing of all labor, materials and equi|»nent required for the construction 
of gravel base course arid concrete pavement. The works shall be in accordance with the lines and 
grades shown on the Drawings and in conformity with the Specifications.

MATERIAL REQUIREMENTS 

Cement

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

Fine Aggregate

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

Coarse Aggregate

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

Water

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

Admixture

Admixture shall only be used with the written permission of the Engineer. If air-entraining
agents, water rec 
used, they shall

udng agents, set retarders or strength accelerators are permitted to be 
not be used in greater dosages than those reccKnmended by the

manufacturer, or ^s permitted by the Engineer. The cost shall be considered as already in 
the Contractor's u lit cost bid for concrete.

TIE BARS AND SLIP BARS

Tie bars shall be (jleformed bars conforming to the requirements specified in AASHTO M 31 
or M 42, except tjhat 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 
Shan be Grade 40 and shall be shipped in standard bundles, tagged and marked in
accordance with 
Institute.

Slip bars shall be 
AASHTO M 31 or

he Code of Standard practice of the Concrete Reinforcement Steel

smooth round steel bars conforming to the requirements specified in 
slain M 42.

Joint Filler

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

ConstrucSon of Cousowsy vith Stoirlindinoft 
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EXECUTION 

Concrete Class

The concrete for payment shall satisfy the following requirements:

Minimum 20-day comprehensive strength 

Minimum Flexural Strength 

Ma)dmum Aggregi rte size 

Maximum water o iment ratio 

Proportioning. Consistenc y and Mixing of Concrete

24 MPa 

3.8 MPa

25 mm 

0.52

The proportioning
the Section 'Reinforced Concrete’. 

Preparation

The base shall be 

Formwork Construction

watered and thoroughly moistened prior to placing of the concrete.

ecuFormwork shall 
shall be of steel, 
thickness of the p 
provide necessary 
base not less than

consistency and mixing of concrete shall conform to the requirements of

mply with the requirements of the Section 'Reinforced Concrete”. Forms 
of an approved section and shall be straight and of a depth equal to 

avement at the edge. The base of the forms shall be of sufficient width to 
stability in all directions. The flange braces must extend outward on the 
2/3 the height of the form.

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

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

icrsti

ARemative to plac ii 
equipped with the 
support the con 
pavement of the 
pavement will be 
alignment establish

:ng forms, slip-forming may be used. Slip-form paving equipment shall be 
traveling side forms of sufficient dimensions, shape and strength to 
:e laterally for a sufficient length of time during placement to produce 

required cross section. No abrupt changes in tongRudinal alignment of the 
f lermitted. The horizontal deviation shall not exceed 20mm from the proper 

ed by the Engineer.

CowWuctomfCwiniriiHtiStiirlMding*
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(Portland Cement Concrete Pavenwnt)

An joints, longttucf nal, transverse, etc., shan be constructed as shown on the Drawings and 
shall be dean an d flee of all foreign material after completion of shoulder work prior to 
accept^ce of the work and in accordance with the following provisions:
Longitudinal and Transverse Contact Joints:

P<

Longitudina 
separately 
that are 
to pavem 
concreting 
from saw^ 
surface of 
Drawings

Ptadng Concrete

The concrete shs II 
place a uniform la/' 
required for the fir i:

I contact joints are Joints formed between lanes that are poured 
Transverse contact Joints are joints formed between segments of a lane 
ured separately. Transverse contact joints shall be formed perpendicular 

ent centerline at the end of each day of concrete pladng, or where 
has been stopped for 30 minutes or longer but not nearer than 1.5 meters 

contraction joints. All contact joints shall have faces perpendicular to the 
the pav^nent. Tie bars of the size, length and spacing shown on the 

Shall be placed across longitudinal and transverse contact joints.

be deposited and spread in order that segregation will not occur and 
er of concrete whose thickness is approximately 20 mm greater than that 

ished pavement is placed. Rakes shall not be used for handling concrete.

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

During the operati 3n 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 constru< :tion joint, the finishing machine shall at no time be operated beyond that 
point where this si irplus can be maintained in front of the strike-off screed.

After the first operation of the finishing machine, additional concrete shall be added to all low 
places and honeycombed spots and the concrete rescreeded. In any rescreeding, a uniform 
head of concrete shall be maintained ahead of the strike-off for its entire length. 
Honeycombed sp 4s 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 foe wet concrete.

In conjunction wit 
vibrated along the

) foe placing and spreading, foe concrete shall be fooroughly spaded and 
forms, bulkhead, and joints.

The internal vibrai ors shaD 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 pl: 
of 30 minutes or 
transverse joint, 
expansion joint tl 
concrete is resu 
vibrated evenly ai

jng of foe concrete is stopped or suspended for any reason, for a period 
longer, a suitable bulkhead shall be placed so as to produce a vertical 

an emergency stop occurs wifoin 2.5 meters of the contraction or an 
le concrete shall be removed back to foe joint When foe pladng of the 
ed, foe bulkhead shall be removed and a new concrete placed and 

id solidly against foe face of previousty deposited concrete. Any concrete

CenikucSan of Cmjimlwi oMi SWrtMingi 
Port d TiMtn Smco, Omw
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amount needed to complete a given section or that has been deposited 
shall not be used in the work.

The Contractor shall provide suitable equipment for protecting the fresh concrete in case of 
rain, such as scrsens 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 
shail be sufficient to shelter from rain all areas equal to Uiat paved in two hours of work.

Finishing Concrete

The concrete sh all 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 compensatirtg springs to minimize the effect of the momentum of the 
screed on the sidd 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 surfece of the finishing machine wheels shall be kept free from concrete or dirt.

The machine shall at all times be in first-dass mechanical condition and shall be capable of 
com pact] r>g and finishing the concrete are herein described. Any machine which causes 
displacement of t ie side forms from the line or grade to which they have been property set, 
or causes undue delay due to mechanical difficulties, shall be removed from the work and 
replaced by a machine meeting the Specifications.

The finishing marine shall be operated over each section of pavement two or more times
and at such inte 
finishing machine

rvals as will produce the desired results. Generally, two passes of the 
are considered the maximum desirable.

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

1. The macNne shall have two independently operated screeds; the front screed shall 
be equipped with vibratory units with a fr^uency of not less than 3,500 pulsations 
per minute. There shaB be not less than one vibratory unit for each 2.5 meters length 
or portion hereof, of vibratory screed surface. The front screed shall not be less than 
300mm wide and shall be equipped with a ‘bull nose* front edge built on a radius of 
not less than 50mm. This type of vibratory finishing machine shall be operated In 
such manner that each section of pavement will receive at least one vibratory pass, 
but not me re than two passes, unless otherwise directed, or;

The mach ine shall be equipped with an independently operated vibratory ‘pan* (or 
pans) and two (2) independently operated screeds, the ‘pan’ shall be mounted in a 
manner th 3t will permit it to come in contact with the forms and will permit vibration of 
Vie full width of lane simultaneously.

There sha I 
of vibratir 
synch ronbi 
front 
at a suffi 
the vibratin 
manner 
not more

screed
10 ei

be not less than one vibratory unit for each 2 m. length or portion thereof, 
ig pan surface. The vibratory units in any individual pan shall be 
:ed and have a frequency of not less than 3,500 pulsations per minute. The 

shall be capable of operating in a position that will strike off the concrete 
nt height above the top of the forms to allow for proper compaction with 

ig pan. This type of vibratory finishing machine shall be operated in such 
>n each section of pavement mil receive at least one vibratory pass but 

than two passes, unless otherwise directed.
tha

Comlruaicn«fCiunm»)fiiithSMrtBidhg» 
Port of ToMura, Bono. DJonoi



43
Tactvacal Spaciications 

(Portland Cament Concreta Pavamant)

After the f nal pass of the finishing machine and when the concrete has started to 
dry, the su face of the pavement shall be finished with an approved longitudinal float. 
The float r lay 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 effe :tive> the float shall be at least 300mm wide and 3m long. When manually 
operated, he float shall be moved from edge to edge with a wiping motion and 
advance o le (1) meter or more.
The succeeding trip shall overtap the previous hip. A light smoothing lute at least 3 
meters loni j may be used provided approved by the Engineer.

The surface of the pavement shall be tested by the Contractor, before the final 
belting, wi^ 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 c )ncrete has been brought to the required grade, contour and smoothness, 
H shall be jinished by passing over the concrete a drag of one or two burlap clothes, 
which give the surface the required roughness. The vehides used to carry these 
cloths may be independent of the concrete-laying machine or may be incorporated 
with it and may be operated either by hand or mechanically.

Hand finishing will be permitted only on variable width sections of the pavement and 
other places where the use of the finishing machine would be impractical. Hand 
finishing si lall be accomplished by means of the hand-operated strike-off template of 
either stee or steel-shod wood construction. The strildng template shall be operated 
forward wth a combined longitudinal and transverse motion and shall be so 
manipulate d that neither end will be raised oft the side forms. A similar tamper shall 
be used fo tamping the concrete.

As soon as the corrcrete has attained its initial set, the edges of the pavement, ftte 
longitudinal joints, the construction dummy arKi expansion joints not sawn shall be 
carefully fihished with an edging tool having radius of at least 5mm. The tools, the 
special ao essories for cutting impressed jdnts and methods of workmanship shall 
be such a: i will produce a joint whose edges are of the same quality of concrete as 
the other | rortion of the pavement. Methods and workmanship which make use of 
excess me rtar or grout in teis area shall be efiminated. Unnecessary tool marks shall 
be eliminai ed during work, and the edges left smooth and true to line.

Strildng Forms

Forms shad rema 
working conditions 
shall remain in pt i 
shall not be usee 
resulting from forrii 
Engineer without

Curing Concrete

Unless otherwise 
specified in the

n in place at least 12 hours after the concrete has been placed. When 
are such that the early strength gain of the concrete is delayed, the forms 
ice for a longer period, as directed by the Engineer. Bars or heavy load 
against foe concrete when stilt in the forms. Any damage to concrete 
removal shall be repaired promptly by foe Contractor as directed by the 

any additional payment to foe Contractor.

ordered by foe Engineer, curing of concrete shall be done by any method 
>n ‘Reinforced Concrete”.Scctioi

^it Tappn* Bneo^ Batanat



Cleaning and Sealing Jo

44
Tochnlcal Specificvtion* 
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nts

After completion of the required curing and before opening of the pavement to traffic, all 
joints shall be thoroughty 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 deaned of any concrete within the expansion spaces for the 
entire depth of slab, care being taken not to injure the ends of the joints. Expansion and 
contraction joints [shall then be poured with a hot joint sealer to the depth as indicated on the 
Drawings. Joint sealer shall be poured using approved hand pouring pots, with liquid at a 
temperature not less than that recommended by the approved manufacturer.

Opening to Traffic

The pavement shall be dosed to traffic, induding the vehides of the Contrador, 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 Contrador shall furnish, place and 
maintain satisfactory barricades and lights as direded, to exdude all traffic from the 
pavement. |

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

Pavement Smoothness, Thickness and Tolerance

Portland cement 
transverse slope 
hereunder

concrete pavement shall be construded to the designed level and 
shown on the Drawing. The allowable tolerance shall be as listed

1. Permitted variation from design 
thickness (flayer

2. Permitted variation from design 
level of surface

+ - 5mm

+ - 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 lot basis. A lot shall be considered as 
2,500 sq.m of pavement. The last unit in each slab constitutes a lot in itself when its length is 
at least Yt of the normal lot length. If the length of the last unK is shorter than !4 of the normal 
lot length, it shall be induded in the previous lot.

Other areas such 
together to form a 
lot.

as Intersections, entrances, crossovers, ramp, etc., will be grouped 
lot. Small irregular areas may be included vrth other unit areas to form a

Constnidlon of C«us«wiiy wiA SMrtHtdkigi
tat«(TiMun. Bmco. Mam



ITEM

45
Tedwical SpacificattonB 

(Mooring md Fendaring Syetvn)

08 MOORING AND RENDERING SYSTEM

SCOPE OF WORK

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

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

3. The Contractor s lall 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 spedfied. The Contractor shall ftrmish to relevant trades all anchors, 
fastenings, inserts, fitting: ■, fixtures or the like to be installed on or required for securing the works.

The Contractor shall si bmit shop drawings of all fitting works prior to placing orders and 
commencement of any fa srication.

MATERIAL REQUIREMENTS 

MOORING SYSTEM

Designated load capacity of mooring bollards shall be as shown in the drawings, and shall be 
referred to as the ma)drnum load capacity. The mooring bollards shall be at rupture stage upon 
reaching the maximum lo id 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 Ute plan/drawings, or approved equivalent.

nutsThe size of the bolts, 
the plans/drawings. The 
plans/drawings. All bolts.

and washers shall be in accordance with the spedfications provided in 
anchor plate shall be connected to the holding down bolt as shown in the 

I luts, washers eto., 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 use d 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 vrith bond of paint to metal.

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

Base Steel:

Chemical composition anc 
mooring bollard and its 
therein.

ao»ssoi
mechanical properties of base metal to be used for fabrication of

lies shall comply with ASTM A36 and other required standard stated

CofqguOion of Cm»ariy ttlhStMMnfngi
Port of Ta^i^un, Bneo, Batmcs
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Concrete Foundation:

Concrete foundaton 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 standarcjs.

Test Inspection;

lnspec:tion of all materials and methods of fabrication shall be canied out by the Contractor. 
However, the Engineer reserves the right to inspect all facilities at any time during the 
manufacture to ensure that the materials and workmanship are in accordance with 
Specifications and the best of workmanship.

Constnjction of Causowroy Staatandno*
Port of Tafuiun. Saaco, ftatanaa
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FENDER SYSTEM

The mbber fenders should comply with the performance requirements specified in the tabie 
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 arnt shall have sufficient resilience and anti- 
ageing, weathering, atue^n, wear and oil resistant properties. The rubber dock fenders shad be 
free from bubbles, cracks and other harmful defects.

The physical prop erties of the rubber compound used for the fenders shall comply with the 
following requirerr ents:

Physical Properties and Test Method ___ ___ ____________
Test Item

$

’2.

goc

«

ea

c

%

Tehsife
Strength

Elongation

Haniness

Tei
Str

fisite
ength

Elongation

Hare ness

Compressio i Test

Note: Equivalent"standards are acceptable.

Properties

160kg/sq.m minimum

350% minimum

76Hs maximum

Not less than 80% of 
original value

Not more than original 
value +8*

30% maximum

Test Method

Test piece: 
Dumbell No. 3

Spring Type 
hardness test 

(Type A)

Aging by air 
heating: 70±1*C 

X 96 hours.

Heat treatment: 
70±rCx22 

hours.

ASTM D412

ASTM
D1456

ASTM
D2240

ASTM 0412

ASTM
D1456

ASTM
D2240

ASTM D395

FITTINGS AND ANCHORAGE

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

Testing

Sample rubber dO' 
tests. It shall pass 
as indicated in the

ck fenders that shall be incorporated in the project shall be subjected to 
the required energy absorption and reaction force at a certain deflection 
Plan.

ConWnjciQnqlCiiiTiWfiywIhSWwtdwgt 
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The Contractor s^l 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 (1 O')*) of the total number of fenders to be supplied and rounded to a unit shall 
be tested for perfi irmance. The fender shall be compressed repeatedly three (3) times to the 
maximum deflect! an at the speed from 2 to 8 cm. per minute. The load and deflection values 
shall be recordec with the precision of 0.1tf and 0.5mm respectively. The results shall be 
plotted in the forr i of load-deflection-energy absorption curves. The average data obtained 
in the second anc 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 rrf flaw or defect inimical to its use.

All anchor bolts and fittings shall be inspected. The material used for the febrication of bolts 
and fittings shall be covered by the manufacturer's certified mill certificate and shall be 
verified by theAu hority.

Acceptance Tolerance

The acceptance tderano»shaW be based on the following:

1. Fender Dimension

Length -2% to +4%

Width -2% to +4%

Height -2% to 44%

Thickness -2% to 48%

2. Anchor Bolt Holes In F^tder

Diameter m the Hole 42.0mm

Pitch of the Hole 44.0mm

3. Acceptancie tolerance for all fenders supplied shall be as follows:

E = Energy absorption. E i Specified E but not to exceed 10%

R = Reaction force, R s Specified R but not less than 10%

Marking

All fender units sf 
markings.

1.

2.

3.

all be dearly numbered and marked. Each fender shall have the following

Fender type and manufacturer's name or trade mark

Production

Date of manufacture or its abbreviation

serial number

Oon^itfioft of SMrtandIfy
Port of TafiliaB. Bneo. Btfarwo
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nsions

ntification as follows:

:ort/P reject 

Year supplied

The fenders shall be packaged on wooden crate or wrapped individually with Polypropylene 
sheets except whsn 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 installedi at the locations shown on the drawings and as directed by the Engineer.

Conaoudon <( Ctitowoy «ttr> stMrtadlng* 
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ITEM 09 CONSTRUCTION JOINTS

SCOPE OF WORK

This item shall consist of the manufacturing and installation of constaiction joints / expansion joints 
in accordance with the details, and at the locations, lines, grades and dimensions shown in the 
drawings.

MATERIAL REQUIREMENTS

1.

2.

3.

All construction joints / expansion joints shall be hot-dipped galvanized inside and out in 
accordance with international standards for galvanizing BS EN1460.

Painted finish shall be rejected.

All steel gratings iind angle bars for construction joints / expansion joints shall be hot-dipped 
galvanized excep for the nuts, washers and bolts which shall be stainless steel.

4. Welding shall be in accordance with the AWS Code and as herein specified or any other
welding standard. approved by the Engineer.

The Contractor shall be required to submit test certificates for steel materials for the construction I 
expansion joints joints used in its manufacture; and for hot-dip galvanizing which shall meet or 
exceed the specifications under *Zinc Coating".

EXECUTION

DELIVERY, STORAGE AND INSTALLATION

1. Upon defivery at site, the hot-dipped galvanized construction joints / expansion joints shall 
not be subjected to the following activities:

a. Re-fabricaiion
b. Cutting
c. Grinding
d. Welding
e. Sawing
f. Any hot works or similar activities

2. Stainless steel nuts and bolts may be tack welded using stainless steel welding rods.

3. The construction joints / expansion joints shall not be exposed to sea water and other 
corrosive chemicals or 
substances prior t^ installation.

Cons&uctkon of Cootewiy with Sbiriandings 
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ZINC (HOT-DIP GALVANIZED) COATINGS ON IRON AND STEEL

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

This specification covers 
products, structural steel

both fabricated and un-fabricated products, for example, assembled steel 
fabrications, large tubes already bent or welded before galvanizing, and 

wire work fabricated froin uncoated steel wire. It also covers steel forgings and iron castings 
incorporated into Faeces fabricated before galvanizing or which are too large to be centrifuged (or 
otherwise handled to remove excess galvanizing bath metal).

MATERIAL REQUIREMENTS

STEEL OR IRON

The specification, grade 
steel in articles to be galva 
galvanizing.

r designation, and type and degree of surface contamination of the iron or 
nized shall be supplied by the purchaser to the hot-dip galvanizer prior to

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

EXECUTION

FABRICATION

The design and fabrics i 
plans and specificatior 
steel fabrication for opti 
and fabrication.

CASTINGS

The composition of 
specifications designate 
show potential probk 
galvanizing. The requi 
in ASTM specification

ZINC

tion of the product to be galvanized shall be in accordance to the 
s. ASTM Practices A 143, A 384 and A 385 provide guidance for 
mum hot-dip galvanizing and shall be complied with in both design

heat treatment of iron and steel castings shall conform to 
d by the purchaser. Some types of castings have been known to 

ms being embritttled during normal thermal cycle of hot-dip 
(1ements for malleable iron castings to be galvanized are stipulated 

47.

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

BATH COMPOSITION

woiThe mcrften metal in the 
value of 98.0% zinc by we

(king volume of the galvanizing bath shall contain not less than an average 
ght.

CocM>trtoH' of C ■Mine ay TlairtancUnQi
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Table 1 - Minimum Average Coating Thickness Grade by Material Category

Material Category

All Spedmens Tested
Steel Thickness Range (Measured), mm (in.)

<1/16
(<1.6)

1/16tO<1/8 
(1.6 to < 3.2)

1/8 to <3/16 
(3.2 to 4.8)

>3/16 to <1/4 
(>4.8to<6.4)

^1/4 
(a 6.4)

Structural Shapes & Plate 45 65 75 85 100

Strip and Bar 45 65 75 85 100

Pipe and Tubing 45 45 75 75 75

Wire 35 50 60 65 80

COATING THICKNESS

The average thickness of 
for the categories and th 
coating for any individual 
products coning of variOi 
grades of each thickness 
specification of coating fit 
agreement between the gdl

(oating for all spedmens tested shall conform to the requirements of Table 1 
ckness of file material being galvanized. Minimum average thickness of 
specimen is one coating grade less than that required in Table 1. Where 
us material fiticknesses or categories are galvani^, the coating thickness 
range and material category of material shall be shown in Table 1. The 

i ckness heavier than those required by Table 1 shall be subject to mutual 
Ivani^rand Engineer.

For articles whose surface area is greater than 100,000 mm2 (160 in.2) (mutU-spedmen articles), each 
test aitide in the sample must meet the appropriate minimum average coating thickness grade 
requirements of Table 1. Each specimen coating thickness grade comprising that overall average for 
each test article shall averse not less than one coating grade below that required h'i Table 1.

For articles whose surface area is equal to or less than 100,000 mm2 (160 in.2) (single-spedmen 
articles), the average of all test articles in the sample must meet the appropriate minimum average 
coating thickness grade requirements of Table 1. For each test article, its sped men coating thickness 
Shan not be less than one 6^ng grade below that required in Table 1.

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

The coating thickness grades in Table 1 represent the minimum value obtainable with a high level of
confidence for the ranges 
be in excess of those val 
because of chemistry or 
Therefore, some articles rr

/pically found in each material category. While most coatirtg thicknesses will 
jes, some materials in each category may be less reactive (for example, 
surface condition) than other materials of file steel category spectrum, 
ay have a coating grade at or dose to the minimum requirements shown in 

Table 1. In such cases, the preddon and accuracy of the coating thickness measuring technique 
should be taken into con: iideration when rejecting such artides for coating thickness below that is 
required by this specification.

Ccn»<rucaoft of Cfci»w>«y wth Sttlandgiffs 
Port «l TiMun. Booco, BiHftoo



FINISH
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The coating shall be contir uous (except as provided below), and as reasonably smooth and uniform in 
thickness as the weight size and shape of the item. Except for local excess coating thickness which 
would interfere with the use of the product or make it dangerous to handle (edge tears or spikes), 
rejection for norr-uniform < sating shaD be made only for plainly visible excess coating not related to 
design factors such as holes, joints, or special drainage problems. Since surface smoc^ness is a 
relative term, minor roughness that does r>ot interfere with the intended use of foe product, or 
roughness that is related to the as-deceived (un-galvanized) surface condition, steel chemistry to zinc 
shall not be grounds for re ection.

Surfaces that remain uncc ated after galvanizing may be renovated in accordance with the methods in 
ASTM Practice A 780 prov

1.

2.

ided that tee following conditions are met:

Each area subject o renovation shan be 25mm (1 In.) or less in its narrowest dimension.

The total area subject to renovation on each article shall be no more than !4 of 1% of the 
accessible surface area to be coated on that article, or 22,500mm2 (36 in.2) per ton of piece 
weight, whichever |is less. Inaooesstele surfece areas are those which cannot be reached for 
appropriate surfece preparation and application of repair materials as described in ASTM 
Practice A 780.

3. rciThe thickness of 
material category 
requirements, exa 
50% higher than

4. When areas requir 
repair, the coating

THREADED COMPONEN TS IN ASSEMBUES

novation shall be that is required by tee thickness grade for tee appropriate 
and thickness range in Table 1 in accordance with the coating thickness 
pt teat for renovation using zinc paints, the teickness of renovation shall be 

required by table 1. but not greater than 0.0254mm (4.0 mils).teat

ing renovation exceed the criteria previously provide, or are inaccessible for 
teall be rejected.

The zinc coating on exte i 
operation, unless specifics I! 
after galvanizing. Coatings

APPEARANCE

mal threads sh^l not be subjected to a cutting, rolling or finishing tool 
lly authorized by the purchaser. Internal threads may be tapped or retapped 
shad conform to tee requirements of ASTM Spedficatkm A 153/A 153 M.

Upon shipment from tee galvanizing fecrlity. galvanized articles shall be free from uncoated areas, 
blisters, flux deposits and "gross dross hduskms. Lumps, prpfections, globules or heavy deposits of 
zinc which wil interfere with the intended use of the material will not be permitted. Plain holes of 
12.5mm (1/2 in.) diameter1 or more shall be dean and reasonably free from excess zinc. Marks in the 
zinc coating caused by i oogs or other items used to handling the article during the galvanizing 
operation shall not be cat se for rejection unless such marks have exposed the base metal, and the 
bare metal areas exceed t re criteria provided in number 1 and 2 of Subsection “Finish'.

Whenever dross is presen 
such amount as to be su

ADHERENCE

1ST ei
in a form other than finely dispersed pimples in the coating and is present in 
iptible to mechanical damage, it wilt be considered as “gross'.

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

~CoiM«uaior> oi immmn iHti SMWandIng*
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SAMPLING

A lot is a unit of production 
otherwise agreed upon 
specification, the lot shall

1. For testing at a g 
comprising a sin{ 
articles identified 
production shift anid

ns

2. For test by the pu 
load, whichever is 
maintained and

rjchaser after delivery, the lot consists of the single order or the single delivery 
smaller, unless the lot identify, established h accordance with the above, is 

rly indicated in the shipment by the galvanizer.deal

The method cH selection 
and the purchaser. Othe 
the minimum number of s
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or shipment horn which a sample may be taken for testing. Unless 
between the galvanizer and the purchaser, or established within this 
)e as follows:

alvanizer's tedlity, a lot is one or more articles of the same type and size 
e order or a single delivery load, whichever is smaller, or any number of 

a lot by the galvanizer, when these have been galvanized within a single 
in the same bath.

I ind number of test specimens shall be agreed upon between the galvanizer 
r\ the test specimens shall be selected random from each lot. In this case. 

>ectmens from each lot shall be as follows:

Numbe 'Of Pieces to Lot Number of Sped mens

3 or less Alt

4 to 500 3

5( 11 to 1,200 5

i; 01 to 3,200 8

3.2 )1 to 10,000 13

10. K)1 and over 20

A test specimen which fails to conform to any requirement of this specifications shall rxjt be used to 
determine the conformance to other requirements.

TEST REQUIREMENTS

Magnetic Thickness Measurements:

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

For articles whose: 
three spedmen 
thickness for that 
material thickness

coati
surface area is greater than 100,000 mm2 (160 in2), in ttie average of the 

ing thickness grades comprising each test artide is the average coating 
test article. A spedmen must be evaluated for each steel category and 
within the requirements for each spedmen of the test article

C«i»Wuaioi>ofCiMM»i»iyw<i8t«lrt»dlnBi 
Port of ToMin, Booco, Mmo



For articles whose 
of all specimen coki

The use of magn 
appropriate for sm

Stripping Method
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surface area is equal to or less than 100,000 mm2 (160 in2), the average 
ting thickness grades is the average coating thickness for the sample.

rtic measurement method is appropriate for larger articles, and may be 
aller articles when such is practical using ASTM Practice E 376.

The average weight of coating may be detennined by stripping a test article, a specimen 
removed from a te st article, or group of test articles in the case of very small items such as 
nails, etc., in accc rdance with Test method ASTM A 90/A 90m. The weight of coating per 
unit area thus deti imined is converted to equivalent coating thickness values in accordance 
with TaUe 2. Coat ng Thickness Grade (rounding up or down as appropriate). The thickness 
of coating thus obtained is the test article coating thickness, or in the case of a specimen 
removed from a t^ article, is the specimen average coating thickness.

Table 2 - Coating Thickness Grade A

Coating Gra de m3s oz/ft2 pm g/m2

35 1.4 0.8 35 245

40 1.4 1.0 45 320

50 2.0 1.2 50 355

55 2.2 1.3 55 390

60 2.4 1.4 60 425

65 2.6 1.5 65 460

75 3.0 1.7 75 530

80 3.1 1.9 80 565

85 3.3 2.0 85 600

100 3.9 2.3 100 705

A Conversions in Table 2 
version, using conversio 
rounded to the nearest 5 
oz/ft2 = pm X 0.002316;

are based on the metric thickness value equivalents from the next earlier 
1 factors consistent with Table X 2.1 in Specification A 653/A 653M, 
pm (0.0002 in.). The conversion factors used are: mils = pm x 0.03937; 

2 a pm X 7.067.g/m

Weighing Before or After1 Galvanizing

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

Ccnifeucion dtf CauMUMy wih Siliriandnga 
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Microscopy

The thickness of 
accordance with 
No less than five 
as widely dispers 
article. The avei 
thickness.

Adhesion

with the point of 
remove a portion
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x>ating may be determined by cross-sectional and optical measurement in 
i VSTM Test Method B 487. The thickness thus determined is a point value. 

>uch measurements shall be made at locations on the test article which are 
5d as practical, so as to be representative of the whole surface of the test 

riage of no less than five such measurement is the specimen coating

Determine adhesi on of the zinc coating to the surface of the base metal by cutting or prying
a stout knife, applied with considerable pressure in a manner tending to 
of the coating. The adhesion shall be considered inadequate if the coating

flakes off in the form of a layer of the coating so as to expose the base metal in advance of
the knifepoint. Do
adhesion) to determine adhesion of the coating. Likewise, do not use removal of small
particles of the CO ating by paring or whittling to determine failure.

Embrittlement

The galvanized a 
ungalvanized artici 
anembrittlement fa

Inspection, Rejection and

not use testing carried out at edges or comers (points of lowest coating

Test for embrittler lent may be made in accordance with ASTM Practice A 143

I tide should withstand a degree of bending substantially the same as the 
le. Flaking or spalling of the galvanized coating is not be constructed as 
ilure.

Retest

The material shal! be inspected at the galvanizer’s plant prior to shipment. However, by 
agreement the pu 'chaser may make the tests which govern the acceptance or rejection of 
the materials in hi: i own laboratory or elsewhere.

When Inspection 
Subsection 'Finish 
once again for a 
them with confonr

regalvanized, and

of materials to determine conformity with the visual requirements of 
’ warrants rejection of a lot, the galvanizer may sort the lot and submit it 

oceptance after he has removed any nonconforming articles and replace 
ing articles.

Materials have been rejected for reasons other tiian embrittlement may be stripped and

the requirements of this inspection.
again submitted for inspection and test at which time they shall conform to

Transport and Storage

Galvanized compdn 
ventilated condition

lents shall, wherever possible, be transported and stored under dry. well- 
is to prevent the formation of wet storage staining.

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

Provided the coating thickness complies with the requirements of Subsection 'Coating
Thickness', no furl her remedial action is required to the stained areas.

Ccratnjcton of CauMway with Sbktlnding* 
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SPECIFICATION

The Project Billboard sha

The size and speciflcatio 
2,400mm) using % inch 
plywood.

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

ns of matertais for the standard biliboard shall be 4ft. x 8ft. (1,200mm x 
(12mm) marine plywood or tarpaulin poster on 3/16 inch (5mm) marine

Project billboards shall ndt 

See attached drawings foir
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rTEM 11 : PROJECT BILLBOARD

contain Name(s) and/or picture(s) of any personages, 

further details of the standard billboard.

Constructien of Couoowoy wHfi SMMtndlngt
Port of TaMin, Boko. BolonM
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CONTRACT COST 
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WHrrS BACKGROUND
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(OPTION 2)
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ITEM 12 SAFETY SIGNAGES AND BARRICADES

DESCRIPTION

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

SPECIFICATION

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

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

The materials to be used for signages and barricades are Yz inch (12mm) marine plywood or 
tarpaulin poster on 2’ x 2* (50mm x 50mm) good lumber frame (see drawing below).

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

CONSTRUCTION
SPARER

•miamPm

I

COHVnHKTIOM

aw

7i r GOO> UUeER

IZW

raONT

FRAMING FOR 0.80m < IJOn SIGNAGES

2*1 r GOOD LUUSER -
%

\

FPCMT

fRAMINC POR 0.60m i OdOm $ICNAC€5 AND BARRICADES

STANDARD PLAN FOR SIGNAGES AND BARR CADES
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