TECHNICAL
SPECIFICATIONS



ITEM |l : PROJECT BILLBOARD

SPECIFICATION

The Project Billboard shall be instalied at iocation(s) designated by the Engineer.

The size and specifications of materials for the standard billboard shall be 4ft. x 8ft. (1,200mm x
2,400mm) using % inch (12mm) marine plywood or tarpaulin poster on 3/16 inch (5mm) marine

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

See attached drawings for further details of the standard billboard.
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& To all our contractors, suppliers, and
service providers, all we ask is for you to

SPEED UP
sour contractsans FINISH

AH EAD of schedule,

WITHOUT SACRIFICING

QUALITY

of work, and REASONABLENESS

OF COST agreed upon. Gawin niyo
‘van at hindi tayo maghihiwalay ng
landas (Do that and we will not part ways).¥

A Message from
DOTr Secretary Arthur Tugade

! ! ! ! ! ! ! ! / ! {

@ aooren © @vorPH  www.dotrgovph




A. DEMOLITION AND REMOVAL WORKS

DESCRIPTION

The work includes the fumishing of ali labor, materials and equipment required to carry out the
demolition and removal of old structures, port accessories and obstructions including demolition of
miscellaneous concrete curbs etc., as required for the execution of the Contract.

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

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

GENERAL PROVISIONS

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

2. The demclition shall be carried out by approved methods and equipment such as concrete

breakers, gas-cutters, hydraulic jacks, compressed air disintegrators, etc., however, no blasting
shall be used unless approved in writing by the Engineer and after obtaining the written
permission of the concerned authorities.

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

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

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

specified by the Engineer/ Accepting authority. Receiving copy of Turn-Over Report shall be
provided.

6. tn case of demolition of wharf deck and platform, the contractor shall ensure that no debris will
be remained/deposited at seabed.

INTERFERENCE WITH PORT OPERATIONS

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

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

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

STORAGE AND DUMPING

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

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



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

The approximate distance of the disposal site from the project site is about five (5) kms., as designated
by the PMO thru the implementing office.

EXECUTION

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

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

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

5. Demolish pavements as determined in the field for each project and as shown on the drawings
or as directed by the Engineer.

6. Materials coming from the demolition works shall be properly disposed by the Contractor.

SAFETY

During the course of survey and clearing, any obstacles which are recognized and seemed to be
explosive or hazardous to workers shall be removed from the site by the proper Authority.

At the end of each day’'s work, the Contractor shall keep the workplace in safe condition and clean so
that no part is in danger of falling or creating hazard to personnel or equipment.

B. TRUSS FRAMING
SCOPE OF WORK

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

GENERAL REQUIREMENTS
a. Lumber Grades

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

b. Delivery and Storage

The Contractor shail deliver lumber to the site in undamaged condition. Lumber shall be stacked
in such a manner as to insure proper ventilation and drainage, and shall be supported at least
150 mm above-ground. Lumber shall be protected against dampness before and after delivery,
and enough protection under cover in well ventilated enclosure, not exposed to extreme
changes of temperature and humidity; and in a manner as to provide air-circulation around all
surfaces of each pile to insure thorough air-seasoning. Lumber or millwork in buildings shall not

be finished until concrete, masonry work and plaster are dry. Lumber shall be delivered at least
thirty (30) days before use.



MATERIALS

a.

Lumber

Lumber for various uses shall be one of the species listed for the purpose indicated unless

otherwise specified in the drawing. For any use not specified, the lumber shall be the best
commercial grade normally used for the purpose, subject to the approval of the Engineer.

All framings shall be done as far as possible with carefully fitted mortise and tenon joints.

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

Fastenings

Fastenings shall be MS plate with common nails, glue or specified, flat-head wood screws
(F.H.W.S.), rough-head wood screws (R.H.W.S.), bolts or lag screws where specified or called
for shall be used. Conceal fastenings as much as possible; where not possible, locate them in

inconspicuous places, where nailing is permitted through woodwork smooth-finished face,
conceal nail heads.

1. Steel Plate Plain

Plates for the truss fastener shall be Mild Steel, Plain, 4mm thk.

2. Nails

Shall be of the smooth shank, zinc coated, common wire nails of local manufacture, and
of types and sizes best suited for the purpose.

2. Wood Screws

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

TERMITE CONTROL TREATED LUMBER

a.

Preservative Treatment

All lumber indicated shall be painted anti termite/wood preservative.

. ROOFING SYSTEM

Roofing System:

The roof shall be covered with Gauge No. 24 Pre-painted metal roofing sheets Rib type.

Flashing sheets: All flashing shall be Gauge No. 24 Pre-painted metal sheets.

Ridge, Valley and Hip Roll: Ridge, valley and hip rolls shall be of Gauge No. 24 pre-painted
metal. Ridge and valley rolls shall laps, at least 25cm. Over-roofing sheets. The ridges and

valley rolls shall be riveted to the long span metal roofing sheets at every corrugation in addition
to rivets engaging top line of straps.

. All materials included herein shall be of pre-painted metal sheets



D. REINFORCED CONCRETE
SCOPE OF WORK

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

GENERAL PROVISIONS
1. Full cooperation shall be given to the other trades to install embedded items. Suitable templates
or instructions will be provided for setting, items shall have been inspected, and tests for

concrete or other materials or for mechanical operations shall have been completed and
approved.

2. The foilowing publications of the issues listed below, but referred to thereafter by basic

designation only, form as an integral part of this Specification to the extent indicated by the
reference thereto:

a. American Concrete Institute (AC|) Standards:

ACI 117 Standard Specifications for Tolerances for Concrete Construction and
Materials

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

ACI 2111 Standard Practice for Selecting Proportions for Normal, Heavyweight, and
Mass Concrete

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

ACI 301 Specifications for Structural Concrete
ACI3042R  Placing Concrete by Pumping Methods

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

ACI306.1  Standard Specification for Cold Weather Concreting

ACI 308R Guide to Curing Concrete

ACI 309R Guide for Consolidation of Concrete

ACI3114R  Guide for Concrete Inspection

ACI 318M Metric Building Code Requirements for Structural Concrete and
Commentary

ACI| 347 Guide to Formwaork for Concrete

ACI SP-15 Field Reference Manual: Standard Specifications for Structural Concrete
with Selected AC| and ASTM References

ACI SP-2 ACI Manual of Concrete inspection



American Society for Testing and Materiais (ASTM) Publications:

ASTM C 150
ASTM C 114
ASTM C 185
ASTM C 115

ASTM C 204

ASTM C 151

ASTM C 109

ASTM C 266

ASTM C 191
ASTM C 33

ASTMC 136
ASTMC 117

ASTM C 29

ASTMC 128

ASTM C 87

ASTMC 88

ASTM C 142
ASTMC 97
ASTM C 127

ASTM C 535

ASTM C 88

ASTM C 131

ASTM C 94
ASTMD 512

ASTMD 516

Standard Specification for Portland Cement

Standard Method for Chemical Analysis of Hydraulic Cement

Standard Method for Air Content of Hydraulic Cement

Standard Test Method for Fineness of Portland Cement by the Turbidimeter

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

Standard Test Method for Autoclave Expansion of Portiand Cement

Standard Test Method for Compressive Strength of Hydraulic Cement
Mortars

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

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

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

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

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

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

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

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

Test Method for Specific Gravity and Absorption of Coarse Aggregate

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

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

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

Standard Specification for Ready-Mixed Concrete
Chioride lon in Water

Sulfate lon in Water



ASTM A 615

ASTM A 370

ASTM A 510

ASTMAG

ASTM C 31

ASTM C 39

ASTM C 172

ASTM C 192

ASTM C 293

ASTM C 78

ASTMC 42

ASTMC 174
ASTM C 143

ASTM C 494

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

Standard Test Methods and Definitions for Mechanical Testing of Steel
Products

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

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

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

Standard Test Method for Compressive Strength of Cylindrical Concrete
Specimens

Standard Practice for Sampling Freshly Mixed Concrete

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

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

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

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

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

Standard Specification for Chemical Admixtures for Concrete

ASTM C 1017 Standard Specification for Chemical Admixtures for use in

ASTM C 171

ASTM C 309

ASTM 5329

Producing Flowing Concrete
Standard Specification for Sheet Materials for Curing Concrete

Standard Specification for Liquid Membrane-Forming Compounds for
Curing Concrete

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

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

ASTM A 706

Filter for Evaluation

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

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

Forgings using Alternating Current

ASTM C 1064 Standard Test Method for Temperature of Freshly Mixed

Hydraulic-Cement Concrete

ASTM C 1077 Standard Practice for Laboratories Testing Concrete and Concrete

Aggregates for use in Construction and Criteria for L.aboratory
Evaluation



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

ASTM C 1116 Standard Specification for Fiber-Reinforced Concrete
ASTM C 1157 Standard Specification for Hydraulic Cement

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

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

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

ASTM C 295 Petrographic Examination of Aggregates for Concrete

ASTM C 33  Standard Specification for Concrete Aggregates

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

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

ASTM C 595 Standard Specification for Blended Hydraulic Cements

ASTM C1116 Standard Specification for Fiber-Reinforced Concrete and Shotcrete

ASTM C 1751 Preformed Expansion Joint Fillers for Concrete Paving and Structural
Construction.(Non-extruding and Resilient Bituminous Types).

ASTM D 1179 Fluoride lon in Water

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

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

ASTME 329 Standard Specification for Agencies Engaged in the Testing and/ or
Inspection of Materials used in Construction

American Welding Society (AWS)

D12 Welding Reinforcing Steel, Metal Inserts and Connections in  Reinforced
Concrete Construction.

Philippine National Standard (PNS)
PNS 49 Steel Bars for Concrete Reinforcement
DPWH Standard Specifications

All other standards hereinafter indicated.

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



SUBMITTALS

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

a. Submit Test Reports for the following:
a.1 Concrete mixture proportions

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

a.z2 Aggregates

Submit test results for aggregate quality in accordance with ASTM 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.

ald Admixtures (if necessary)

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

MATERIAL REQUIREMENTS

CEMENT

Unless otherwise specified in the Drawings, only one (1) brand of cement shall be used for any

individual structure. In determining the approved mix, only Portland cement shall be used as the
cementitious material.

1. Portland Cement: ASTM C 150

Type | (for general use in construction)

ADMIXTURE (IF NECESSARY)

Unless otherwise required by field conditions, admixture may be used subject to the

expressed approval of the Engineer. The cost of which shall aiready be inciuded in the unit cost
bid of the Contractor for the concrete.

1. Air Entraining Admixture shall conform to ASTM C 260.
2. Admixture other than air entraining agent shall conform to ASTM C 494,

3. Admixture containing chloride ions, or other ions producing deleterious effect shall
not be used.



AGGREGATES

1.

Crushed Coarse Aggregate

Conforming to ASTM C 33 and having nominal sizes passing 38.0 mm to 19.0 mm, 19.0 mm to
9.5 mm to No. 4 sieve. The matenial shall be well graded between the 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 specified herein.

Nominal sizes for combined gradation shall be as follows:

Nominal Size of Coarse Aggregates
ASTM Sieves % by Weight Passing
40mm 25mm 19mm 10mm

50.0mm (27) 100 - - -
38.0mm (1 1/2") 95 - 100 100 - -
31.8mm (1 1/4") - 90- 100 100 -
25.0mm (17 - - 90 - 100 -
19.0mm (3/4") 35-70 25-90 - 100
16.0mm (5/8”) - - 20-55 85-100
9.5mm (3/8") 10-30 0-10 0-10 0-20
No. 4 0-5

2. Fine Aggregate

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

b.

WATER

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

Due care shall be taken to prevent segregation.

T_he mixing water shall be clear and apparently clean. If it contains quantities or substances that
discolor it or make it smell or taste unusual or objectionable, or cause suspicion, it shall not be used
unless service records of concrete made with it (or other information) indicated that it is not injurious to



the quality, shall be subject to the acceptance criteria as shown in Table 6.3 and Table 6.4 or as
designated by the purchaser.

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

Table 6.3 Acceptance Criteria for Questionable Water Supplies

__Test Limits
Compressive strength, min. % 90
Control at 7 days

Time of Setting deviation from control from 1:00 earlier to 1:30 later

Time of Setting (Gillmore Test)

initial No marked change
Final Set No marked change
Appearance Clear
Color Colorless
Odor Odorless
Total Solids 500 parts/million max.
PH value 45t085

Table 6.4 Chemical Limitation for Wash Water

Limits
Chemical Requirements, Minimum
Concentration
Chloride as C1" expressed as a mass percent
of cement when added to the C1" in the other
components of the concrete mixtures shall not
exceed the following levels:
1. Prestressed Concrete 0.06 percent
2. Conventionally reinforced concrete in a moist 0.10 percent
environment and exposed to chloride
3. Conventionally reinforced concrete in a moist 0.15 percent
environment but not exposed to chloride
4. Above ground building construction where No limit for corrosion
the concrete will stay dry
Sulfate as SO, ppm” 3,000
Alkalies as (Na,O + 0.658 K,0), ppm 600
Total Solids, ppm 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 mixing
water on the aggregate and other sources, does not exceed that stated limits.

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

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



CURING MATERIALS

1.

Impervious Sheet Materials

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

Sealant

Sealant shail be multi-component, polyurethane base compound, gray in color, self-leveling

for horizontal joints, 2 part polythremdyne, terpolymer compound, gray in color; non-sag for
vertical joints.

Sealant shall be 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%
of the width of joint in any direction.

Sealant shall be guaranteed against leakage, cracking, crumbling, melting, shrinkage, running,
loss of adhesion for a period of five years from the date of acceptance of work.

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

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

Joint filler shall conform to ASTM D1751 (AASHTO M213) non-extruding, resilient bituminous
type. Filler shall be furnished for each joint in single piece for depth and width required for joint,
unless otherwise authorized by the Engineer. When more than one piece is authorized for a

joint, abutting ends shall be fastened and hold securely to shape by stapling or other positive
fastening.

EPOXY BONDING COMPOUND

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

REINFORCEMENT

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

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

PNS 49 - Steel Bars for Concrete Reinforcement

TIE WIRE

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



SAMPLES AND TESTING

1.

Cement

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

Aggregates: Tested as prescribed in ASTM C 33

At least 28 days prior to commencing the work, the Contractor shall inform the Engineer of the
proposed source of aggregates and provide access for sampling.

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

Reinforcement

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

Concrete Tests

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

Test of Hardened Concrete in or Removed from the Structure

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

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

Chemical Admixtures/Additives (if necessary)

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



Samples of any admixtures/additives proposed by the Contractor shall be submitted for t_esting
at least 56 days in advance of use¢, which shall require approval of the Engineer. Testing of
admixtures/additives proposed by the Contractor including test mixing and cylinder test shall be at
the Contractor's expense.

EXECUTION

DELIVERY, STORAGE AND HANDLING OF MATERIALS

1.

Cement

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

Immediately upon receipt at the Site, the cement shall be stored separately in a dry
weathertight, properly ventilated structures with adequate provisions for prevention of
absorption of moisture. Storage accommodations for concrete materials shall be subject to

approval and shall afford easy access for inspection and identification of each shipment in
accordance with test reports.

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

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

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

Cement bags should not be stacked more than 13 bags high. All cement shall be used within
two months of the date of manufacture. If delivery conditions render this impossible, the

Engineer may permit cement to be used up to three (3) month after manufacturing, subject to
such conditions including addition of extra cement as he shall stipulate.

Aggregate

All fine and coarse aggregate for concrete shall be stored on close fitting, steet 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. Ali such bins shali be emptied and cleaned at intervals of every six (6) months or

as required by the Engineer. Each size of aggregate shall be stored separately uniess
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 th_e
finished concrete members will have true surfaces free of offset, waviness or buiges and will
conform accurately to the indicated shapes, dimensions, lines, elevations and positions. Form
surfaces that will be in contact with concrete shall be thoroughly cleaned before each use.

Design

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

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

Chamfering

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

Coatings

Forms for exposed surfaces shall be coated with form oii or form-release agent before
reinforcement is placed. 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 placing of
concrete. Surplus coating on form surfaces and coating on reinforcement steel and
construction joints shall be removed before placing concrete.

Removal of Forms shall be done in a manner as to prevent injury to the concrete and to insure
complete safety of the structure after the following conditions have been met. Where the
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 avoid spalling the concrete surface or damaging concrete edges. Wood forms shall
be completely removed.

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

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

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

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

Control Test

If thg Contractor proposes to remove forms earlier than the period stated above, he shall be
required to submit the results of control tests showing evidence that concrete has attained
sufficient strength to permit removal of supporting forms. Cylinders required for control tests



shall be provided in addition to those otherwise required by this Specification. Test specimens
shall be removed from moids at the end of 24 hours and stored in the structure as near the
points as practicable, the same protection from the elements during curing as is given to those
portions of the structure which they represent, and shali not be removed from the structure for
transmittal to the laboratory prior to expiration of three fourths of the proposed period before
removal of forms. Cylinders will be tested by and at the expense of the Contractor. Supporting
forms or shoring shall not be removed until control test specimens have attained strength of at
least 160 kg/sq cm. The newly unsupported portions of the structure shall not be subjected to
heavy construction or material loading.

REINFORCEMENT

1.

Reinforcement

Fabricated to shapes and dimensions shown and shall be placed where indicated.
Reinforcement shall be free of loose or flaky rust 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. Afier any substantial delay in the work, previously placed reinforcing steel for future
bonding shall be inspected and cleaned. Reinforcing steel shall not be bent or straightened
in a manner injurious to the steel or concrete. Bars with kinks or bends not shown in the drawings
shall not be placed. The use of heat to bend or straighten reinforcing steel shall not be permitted.
Bars shall be moved as necessary to avoid interference with other reinforcing steel, conduits,
or embedded items. if bars are moved more than one bar diameter, the resulting arrangement
of bars including additional bars necessary to meet structural requirements shall be approved
before concrete is placed. In slabs, beams and girders, reinforcing steel shall not be spliced at
points of maximum stress unless otherwise indicated. Unless otherwise shown in the drawings,
laps or splices shall be 40 times the reinforcing bar diameter.

The nominal dimensions and unit weights of bars shall be in accordance with the following
table:

Nominal Diameter | Nominal Perimeter | Nominal Sectional Unit Weight
(mmj) (mm) Area {kg/m)
(sq. mm)

10 314 78.54 0616

12 377 113.10 0.888

16 50.3 201.10 1.879

20 62.8 314.20 2.466

25 78.5 490.90 3.854

28 88.0 615.70 4333

32 100.5 804.20 6.313

N 36 113.1 1,017.60 7.991
40 1257 1,256.60 9.864
50 157 1 1,963.50 15.413

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

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

Supports shall be provided in conformance with ACI 315 and ACI 31 8, unless otherwise indicated
or specified.



6. Concrete Protection for Reinforcement

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

b. Tolerance for Concrete Cover of Reinforcing Steel other than Tendaons.

Minimum Cover

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

DESIGN STRENGTH OF CONCRETE

Concrete for structural parts or members such as beams, slabs, curtain wall, pile caps and
fender/mooring blocks shall develop a minimum 28-day compressive cylinder strength of 24 MPa

(3,500 psi) as indicated in the drawings. While for pre-stressed concrete piles a compressive strength
of 35 MPa (5,000psi).

TRIAL BATCH FOR CONCRETE

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

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

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

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

cylinder sampies for approval at ieast one (1) month prior to the start of each concreting schedule. Such
samples shall be prepared in the presence of the Engineer.

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

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

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

Slump for Vibrated Concrete
Structural Element
Minimum Maximum
Pavement Concrete 25mm S0mm
Pre-cast Concrete 50mm 70mm
Lean Concrete 100mm 200mm
Sacked Concrete 25mm 50mm
All other Concrete 50mm 90mm
Sampling : Provide suitable facilities and labor for obtaining representative samples of

concrete for the Contractor's quality control and the Engineer's quality assurance testing.

All necessary platforms, tools and equipment for obtaining samples shall be furnished
by the Contractor.



MIXING CONCRETE

1.

GENERAL

a

g.

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

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
installation to provide a minimum supply of concrete in case of breakdown of machinery
or in case the normal supply of concrete is disrupted. The auxiliary supply of concrete
shall be sufficient to complete the casting of a section up to a construction joint that will
meet the approval of the Engineer.

Equipment having components made of aluminum or magnesium alloys, which would

be in contact with plastic concrete during mixing, transporting or pumping of Portland
cement concrete, shall not be used.

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

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.

Weighing equipment shall be insulated against vibration or movement of other
operating equipment in the plant. When the entire plant is running, the scale reading at
cut-off shall not vary from the weight designated by the Engineer by more than one
percent for cement, 1-2 percent for any size of aggregate, or one percent for the total
aggregate in any batch.

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

MIXING CONCRETE AT SITE

a.

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

The pick-up and throw-over blades of mixers shall be restored or replaced when any
part or section is worn 20 mm or more below the original height of the manufacturer's

design. Mixers and agitators which have an accumulation of hard concrete or mortar
shall not be used.

When bulk cement is used and the volume of the batch is 0.5 m® 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 interlocked against opening when the amount of cement in the hopper is

underweight by more than one percent or overweight by more than 3 percent of the
amount specified.

When the aggregates contain more water than the quantity necessary to produce a

saturated surface dry condition, representative samples shall be taken and the
moisture content determined for each kind of aggregate.

The batch shall be so charged into the mixer that some water enter in advance of cement



and aggregates. All water shall be in the drum by the end of the first quarter of the
specified mixing time.

Cement shall be batched and charged into the mixer by such means that it will not
result in loss of cement due to the effect of wind, or in accumulation of cement on

surfaces of conveyors or hoppers, or in other conditions which reduce or vary the
required quantity of cement in the concrete mixture.

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

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

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

Mixers shall be operated with an automatic timing device that can be locked by the
Engineer. The time device and discharge mechanism shall be so interlocked that during

normal operation no part of the batch will be discharged until the specified mixing time
has elapsed.

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

In case of rubble concrete, proper mixture and placing of concrete and stones/rocks shall

be in accordance to the approved plan. Methodology of work shall be approved by the
Engineer.

MIXING CONCRETE IN TRUCKS

a.

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

required to be provided with a means by which the mixing time can be readily verified by
the Engineer.

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

Mixing shall begin within 30 minutes after the cement has been added either to the
water or aggregate, but when cement is charged into a mixer drum containing water or
surface-wet aggregate and when the temperature is above 32 °C, this limit shall be
reduced to 15 minutes. The limitation in time between the introduction of the cement to the
aggregate and the beginning of the mixing may be waived when, in the judgment of the

Engineer, the aggregate is sufficiently free from moisture, so that there will be no
harmful effects on the cement.

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



JOINTS

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

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

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

b. Finish of concrete at joints

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

c. Construction Joints

Unless otherwise specified herein, all construction joints shall be subject to approval of
the Engineer. Concrete shall be placed continuously so that the unit will be
monolithic in construction. Fresh concrete may be placed against adjoining units,
provided the set concrete is sufficiently hard not to be injured thereby. Joints not
indicated shall be made and located in a manner not to impair strength and appearance
of the structure. Placement of concrete shall be at such rate that the surface of
concrete not carried to joint levels will not have attained initial set before additional
concrete is placed thereon. Lifts shall terminate at such levels as are indicated or as to
conform to structural requirements as directed. If horizontal construction joints are
required, a strip of 25mm square-edged lumber, beveled to facilitate removal shall be
tacked to the inside of the forms at the construction joint. Concrete shall be placed to a
point 26mm above the underside of the strip. The strip shall be removed one hour after
the concrete has been placed. Any irregularities in the joint line shall be leveled off with
a wood float, and ali laitance removed. Prior to placing additional concrete, horizontal
construction joints shall be prepared.

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

PREPARATION FOR PLACING

Hardened concrete, debris and foreign materials shall be removed from the interior of forms and from
inner surfaces of mixing and conveying equipment. Reinforcement shall be secured in position,
and shall be inspected, and approved before placing concrete. Runways shall be

provided for wheeled concrete-handiing equipment. Such equipment shall not be wheeled over
reinforcement nor shall runways be supported on reinforcement.

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

PLACING CONCRETE

1. Handling Concrete

Concrete shall be handled from mixers and transported to place for final deposit in a continuous
manner, as rapidly as practicable, and without segregation or loss of ingredients until the
approved unit of work is completed. Piacing will not be permitted when the sun, heat, wind or
limitations of facilities furnished by the Contractor prevent proper finishing and curing of the
concrete. Concrete shall be placed in the forms, as close as possible in final position, in
uniform approximately horizontal layers not over 40cm deep. Forms splashed with concrete



and reinforcement splashed with concrete or form coating shall be cleaned in advance of placing
subsequent lifts. Concrete shall not be allowed to drop freely more than 1.5m in unexposed
work nor more than 1.0 m in exposed work; where greater drops are required, tremie or other
approved means shall be employed.

Time Interval between Mixing and Placing

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

Hot Weather Requirements

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

a. Controt Procedures

Provide water cooler facilities and procedures to control or reduce the temperature of
cement, aggregates and mixing handling equipment to such temperature that, at all

times during mixing, transporting, handling and placing, the temperature of the concrete
shall not be greater than 36 °C.

b. Cold Joints and Shrinkage

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

C. Supplementary Precautions

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

Conveying Concrete by Chute, Conveyor or Pump

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

given for chutes or conveyors requiring changes in the concrete materials or design mix for
efficient operation.

a. Chutes and Conveyors

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

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



the forms.
5. Wall and Abutments

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

6. Concrete Placing on Wharf
When placing concrete on wharf decks, the Contractor shall:

Ensure that rate of placing is sufficient to complete proposed placing, finishing and
curing operations within the scheduled time; that experienced finishing machine
operators and concrete finishers are provided to finish the deck; that curing equipment
and finishing tools and equipment are at the site of work and in satisfactory condition for
use.

Immediately prior to placing, the Contractor shall place scaffolding and wedges and
make necessary adjustments. Care shall be taken to ensure that settiement and
deflection due to added weight of concrete will be minimal. The Contractor shall provide
suitable means to readily permit measurement of settlement deflection as it occurs.

Should any event occur which, in opinion of the Engineer, would prevent the concrete
conforming to specified requirements, the Contractor shail discontinue placing of
concrete untii corrective measures are provided satisfactory to the Engineer. If
satisfactory measures are not provided prior to initial set of concrete in affected areas, the
Contractor shall discontinue placing concrete and install a bulkhead at a location
determined by the Engineer. Concrete in place beyond bulkheads shall be removed. The

Contractor shall limit the size of casting to that which can be finished before beginning of
initial set.

COMPACTION

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

equipment shall at all times be adequate in number of units and power to properly
consolidate all concrete.

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

EPOXY BONDING COMPOUND

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

FINISHES OF CONCRETE

Within 12 hours after the forms are removed, surface defects shall be remedied as specified herein.
The Temperature of the concrete, ambient air and mortar during remedial work inctuding curing shall
be above 10 °C. Fine and loose material shall be removed. Honeycomb, aggregate pockets, voids



over 13mm in diameter, and holes left by the rods or bolts shall be cut out to solid concrete, reamed,
thoroughly wetted, brush-coated with neat cement grout, and filled with mortar. Mortar shall be a stiff
mix of one part Portland cement to not more than 2 parts fine aggregate passing the No. 16 mesh
sieve, with a minimum amount of water. The color of the mortar shall match the adjoining concrete color.
Mortar shall be thoroughly compacted in place. Holes passing entirely through walls shall be
completely filled from the inside face by forcing mortar through the outside face. Holes which do not
pass entirely through wall shall be packed full. Patchwork shall be finished flush and in the same
plane as adjacent surfaces. Exposed patchwork shall be finished to match adjoining surfaces in texture
and color. Patchwork shall be damp-cured for 72 hours. Dusting of finish surfaces with dry material or
adding water to concrete surfaces will not be permitted.

CONCRETE FINISHING DETAILS

1. Concrete Paving

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

2. Smooth Finish

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

3. Broom Finish

Required for paving; the concrete shall be screeded and floated to required finish level with
no coarse aggregate visible. After the surface moisture has disappeared and laitance has
been removed, surface shall be float-finished to an even, smooth finish. The floated surfaces

shall be broomed with a fiber bristie brush in a direction transverse to the direction of the main
traffic.

E. METAL WORKS

SCOPE OF WORK

The work includes the furnishing and installation of misceilaneous metal necessary to complete
the work in accordance with this specifications unless otherwise on the plans.

GENERAL PROVISIONS

The AISC Specifications for the Design, Fabrication and Erection of Structural Steel for
Duildings, Association of Structurat Engineers of the Philippines (ASEP) Handbook of Structural

Steel Shapes and Sections shall govern the Work. Welding shall be accordance and as herein
specified or any other welding standard, approved by the Engineer.

Certification:

Two (2) certified copies of mill test reports including names and locations of mills and shops
shall be furnished for all structural steel.

Responsibility for Errors:

The Contractor shall be responsible for all errors of detailing, fabrication and for the correct
fitting of the structural members.

Storage of Materials:

The materials shall be stored out of contract with the ground in such manner and location
as will minimize contamination and deterioration.



MATERIALS
Structural steel shall conform to ASTM A 36:

All materials shall be of new stock, free from surface imperfections and shall conform to the
applicable ASTM, API Specifications or other equivalent standards.

Steel Plates, Bars and Rods:

Plates, bars and rods shall be local standard commercial steel of sizes as indicated on the plans
and approved by the Engineer.

Welding:
Employ only welding equipment electrodes welding wire and fluxes capable of producing
satisfactory welds when used by a qualified welder or welding operator using qualified welding
procedures. It shall conform to this AWS D1.1-183, E70XX Series.
All are-welding electrodes shalt conform to AWS Specification for lron and Steel Arc Welding
Electrodes latest edition. Electrodes for arc-welding shall be E-60 and E-70 series.

DELIVERY OF MATERIALS

Deliver steel or metal plates or bars in time to be installed before the start of work.

Number in accordance with shop drawings the materials tested and approved by the Engineer

before delivery to the site. Prepare a list showing number, size, quality and quantities of
matenals.

Transport materials in accordance with material list and transportation. Schedule approved by
the Engineer.

Protect materials to prevent damage during transportation.

FABRICATION

Fabricate structural steel in the shop to the greatest extent possible for transporting in
accordance with the AISC Building Code and ASEP Handbook with the modification and
additional specified in this section.

The Contractor shall verify all measurements in the field, submit shop drawings to the Engineer
showing sizes, gauges, detailed of construction, method of assembly and installation.

PAINTING

The work shall consist of furnishing of all labor, materials, equipment and other incidentals
necessary for the supply of painting materials and the complete painting of surfaces as shown on the
drawings in accordance with this Specification and as directed by the Engineer.

EXECUTION

SURFACE PREPARATION OF STEEL

1. Steel surfaces shall be cleaned as follows:

a. All round welds, burrs and sharp surface projections shall be ground smooth and all
weld splatter shalf be removed prior to biast cleaning.

b. Sand abrasives, if used, shall be clean, and free from salt and extraneous
matter. The sand shall pass through a 2.0mm test sieve, and be substantially



retained on a 0.18mm test sieve, with at least 25 percent retained on a 0.355mm test
sieve,

C. Metallic abrasive, if used, shall be sharp, hard and free from dust, and shall pass through
a 1.8 mm test sieve.

d. Blast cleaning operations shall not be conducted on surfaces that will be wet after
blasting and before coating, or when the surfaces are less than 10°C above degree
points, or when the relative humidity of the air is greater than 95 percent.

3 Any oil, grease, soil, dust or other foreign matter deposited on the cleaned surfaces
shall be removed prior to painting. In the event that rusting occurs after completion of

the surface preparation, the surfaces shall be cleaned again in accordance with the
specified method.

f. Particular care shall be taken to prevent the contamination of other corrosive

chemicals before the application of the paint. Such contamination shall be
removed from the cleaned surface by flash biasting and the paint applied immediately.

g Care shall be taken to prevent contamination of cleaned and painted surfaces by
cleaning operations in an adjacent area.

h. Surfaces not to be painted shall be suitably protected from the effects of cleaning
and painting operations.

SCHEDULE OF PAINTING
ANGLE BAR
First Coat Epoxy Primer Paint
Second & Third Coat Marine Epoxy Paint
DRYING

1.

No primer or paint shall be forced to be dried under conditions which will cause cracking,

wrinkling, blistering, formation of pores which would detrimentally affect the condition of the
paint.

2. No drier shall be added to the paint unless specified in the approved manufacturers
instructions.

3. Painted surfaces shall be protected from dust, dirt, and the elements of the weather until dry to
the fullest extent practicable.

4, After drying, any areas of paint damaged from any cause shall be removed, the surface
again prepared and then touched-up with the same paint and to the same thickness as the
undamaged areas as specified in sub-section 4.14.3.7 above.

HANDLING

1. Precautions shall be taken to minimize damage to paint films resulting from stacking for drying.

2. Paint which is damaged in handling shall be scraped off and touched-up with the same paint
and in the same thickness as was previously applied to the damaged area at Contractor's
expense.

INSPECTION

1.

All works and materials supplied under this Specification shall be subject to inspection by
the Engineer.



2. The Contractor shall correct such works or replace such materials found defective under
these Specifications at his own expense.



