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Glossary of Temts, Abbreviation, and
Acrmmyma

Glossary of Terms, Abbreviations, and Acronyms
ABC — Approved Budget for the Contract.
ARCC - Aliowable Range of Contract Cost.
BAC - Bids and Awards Commitiee.

Bid — A signed offer or proposal to undertake a contract submitted by a bidder in response to
and in consonance with the requirements of the bidding documents. Also referred to as Froposal
and Tender. (2016 revised IRR, Section 5[c])

Bidder — Refers to a contractor, manufacturer, supplier, distributor and/or consultant who
submits a bid in response to the requirements of the Bidding Documents. {2016 revisad IRR,
Section 5[d))

Bidding Dociments — The documents issued by the Procuring Entity as the bases for bids,
fumishing all information necessary for a prospective bidder to prepare a bid for the Goods,
Infrastructure Projects, and/or Consulting Services required by the Procuring Entty. (2016
revisad IRR, Section 5([e])

BIR — Bureau of Intemal Revenue.
BSP - Bangko Sentral ng Pilipinas.
CDA - Cooperative Development Authority.

Consulting Servicas — Refer to services for Infrastructure Projects and other types of projects
or activities of the GOP requiring adequate external technical and professional expertise that are
beyond the capability and/or capacity of the GOP to undertake such as, but not limited fo: (i)
advisory and review sefvices; (i) pre-investment or feasibility studies; (i) design; (iv)
construction supervision; (v) management and related services; and (vi) other technical services
or special studies. {2016 revised IRR, Section 5{i])

Contract — Refers to the agreement entered into between the Procuring Entity and the Supplier
or Manufacturer or Distributor or Service Provider for procurement of Goods and Services;
Contractar for Procurement of Infrastructure Projects; or Consultant or Consulting Firmm for
Procurement of Consulting Services; as the case may be, as recorded in the Caontract Form
signed by the parties, including all attachments and appendices thereto and alt documents
incorporated by reference therein.

Contractor — is a natural or juridical entity whose proposal was accepted by the Procuring Entity
and to whom the Contract to execute the Work was awarded. Contracior as used in these
Bidding Documents may likewise refer to a supplier, distributar, manufacturer, or consultant.

CPl - Consumer Price Index.

DOLE - Department of Labor and Employment.

DTl - Department of Trade and Industry.

Foreign-funded Procurement or Foreign-Assisted Project — Refers to procurement whose
funding source is from a foreign govemment, foreign or intermational financing institution as

Abra Dw log Port Exparnsion Project
Port of Abm De log, Cocdantal Mindosa



Giosaery of Tenms, Abbreviation, arxd
Acronyms
specified in the Treaty or Intemational or Executive Agreement. (2016 revised IRR, Section
5[b].

GFi - Govemment Financial institution.
GOCC — Govemment-owned arxdfor —controlied corporation.

Goods — Refer to al items, supplies. matenals and general support services, except Consulting
Services and Infrastructure Projects, which may be needed in the transaction of public
businesses or in the pursuit of any govermment undertaking, project or aclivity, whether in the
nature of equipment, fumiture, stationery, materials for construction, or personal property of any
kind, including non-personal or contractual services such as the repair and maintenance of
equipment and fumiture, as well as trucking, hauling, janitorial, security, and related or
analogous services, as weli as procurement of matesials and supplies provided by the Procuring
Entity for such services. The term “related” or “analogous services” shalf include, but is not
limited to, lease or purchase of office space, media advertisements, health maintenance
services, and other services essential to the operation of the Procusing Entity. {2016 revised
IRR, Section S[r])

GOP - Government of the Philippines.

Infrastructure Projects — Include the construction, improvement, rehabilitation, demoftion,
repair, restoration or maintenance of roads and bridges, raifways, airporls, seaports,
communication facilities, civil works components of information technology projects, imigation,
fiood control and drainage, water supply, sanitation, sewerage and solid waste management
systems, shore protection, energy/power and electrification facilities, national buildings, school
buikdings, hospital buildings, and other related construction projects of the government. Also
referred to as ovit warks or works. (2016 revised IRR, Section S[u])

LGUs - Lacal Govemment Units.

NFCC - Net Financial Contracting Capacity.

NGA - National Govemment Agency.

PCAB — Philippine Contractors Accreditation Board.

PhIIGEPS - Philippine Government Electronic Procurement System.

Procurement Project -~ refers to a specific or identified procurement covering goods,
infrastructure project or consulting services. A Procurement Project shall be described, detailed,
and scheduled in the Project Procurement Management Plan prepared by the agency which
shall be consolidated in the procuring entity's Annual Procurement Plan. (GPPB Circular No. 06-
2019 dated 17 July 2019)

PSA - Philippine Statistics Authority.

SEC - Securties and Exchange Commission.

SLCC = Single Largest Completed Contract.

UN = United Nations.

Port of Abra De dlog, Oecriemas Mndore
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PHILIPPINE
PORTS
AUTHORITY

INVITATION TO BID

FOR THE

ABRA DE ILOG PORT EXPANSION PROJECT,
PORT OF ABRA DE ILOG, OCCIDENTAL MINDORO

The Philippine Ports Authority, through the Corporate Budget of the Authority for CY 2021,
intends to apply the sum of P523,060,025.32 being the Approved Budget for the Contract (ABC)
to payments under the contract for the ABRA DE ILOG PORT EXPANSION PROJECT, PORT
OF ABRA DE iLOG, OCCIDENTAL MINDORO {LFP MDO NO. 024-2021). Bids received in
excess of the ABC shall be automatically rejected at bid opening.

The Philippine Ports Authority now invites bids for the above Procurement Project. Completion
of the Works is required n Six Hundred Sixty (660) calendar days from the receipt by the
successfut bidder of the Notice to Proceed. Bidders should have completed a contract similar to
the Project. The description of an eligible bidder is contained in the Bidding Documents,
particutarly, in Section ll (lastructions to Bidders).

Bidding will be conducted through open competitive bidding procedures using a non-
discretionary "pass/fail” criterion as specified in the 2096 Revised implementing Rules and
Regulations (IRR) of Republic Act (RA) 9184,

Interested biddess may obtain finther information from the Philippine Ports Authority Bids and
Awards Committee (BAC) and inspect the Bidding Documents at the address given betow from
8:00 a.m. to 5:00 p.m., Monday to Friday.

A compiete set of Bidding Documents may be acquired by interested Bidders on 09 July 2021
from the given address and wehsite(s) below aad upon payment of the applicable fee for the
Bidding Documents, pursuant to the latest Guidelines issued by the GPPB, in the amount of
SEVENTY FIVE THOUSAND PESQOS (P75,000.00). The Procuring Entity shall allow the bidder
to present its proof of payment for the fees in person.

The Philippine Ports Autherity’s Bids and Awards Committee will hold a Pre-Bid Conference on
21 July 2021 at 3:00 p.m. at the PPA Function Room, 7th Floor, PPA Bldg., Bonifacio Drive,
South Harbor, Port Area, Manila, and'or through video conferencing or webcasting via zoom,
which shall be open to all prospective bidders.

Bids must be duly received by the BAC Secretariat through manual submission at the office
address indicated below on or before 03 August 2021 at 1:00 p.m. Late bids shall not be

accepted.

All bids must be accompanied by a bid security i» any of the acceptable forms and in amount
stated in ITB Clause 16.

A Bawialaco Dvive. South Heetxxe, Puel Arest Manila 1018 Phiippines
P.O. Box 436 #ania. Phmppines
T4 No (+632) 5278356 1083 Fax No (+632) 5274855
wekralr. weww.ppelL exwn ph



Bid opening shall be on 03 August 2021 at 2:00 p.m. at the 7th Floor, PPA Building, A.
Bonifacio Drive, South Harbor, Port Area, Manila. Bids will be opened in the pmsenoe of the
bidders’ representatives who choose to attend the activity.

The Philippine Ports Authority reserves the right to reject any and ali bids, declare a faiture of
bidding, or not award the confract at any time prior lo contract award in accordance with
Sections 35.6 and 41 of the 2016 revised Implementing Rules and Regulations of RA Na. 9184,
without thereby incurring any liability to the affected bidder or bidders.

« Required PCAB Registration: LARGE B - Port, Harbor and Offshore
Engineering

For further information, please refer to:

BAL Secretariat, Philippine Ports Authority
5th Floor, PPA Bldg., A. Bonifacio Drive,
South Harbor, Port Area, Manila
Tetephone Nos. 527-47-35

527-83-56 1o 83 loc. 539
PPA Website: www.ppa.com.ph
PhilGEPS Website: www.philgeps.gov_ph

MARK JON B. PALOMAR
Chairperson, PPA Head Office Bids and Awards
Committee for Engineering Projects (HO-BAC-EP)


http://www.Dpa.com.ph
http://www.philgeps.gov.ph
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ITB-1

Scope of Bid

The Procuring Entity, Philippine Ports Authority invites Bids for the Abra De
flog Port Expansion Project, Port of Abra De flog, Occidenta! Mindoro
with Project identification Number LFP MDO No. 024-2021.

The Abra De Hog Port Expansion Project, Port of Abra De llog,
Occidental Mindoro is for the construction of Works, as described in Section
V1 {(Specifications).

Funding Information

2.1. The Philippine Ports Authority through the source of funding as
indicated below for CY2021 in the amount of  523,060,025.32. :

2.2. The source of funding is:
Corporate Operating Budget.
Bidding Requirements

The Bidding for the Project shall be governed by all the provisions of RA No.
9184 and its 2016 revised IRR, including its Generic Procurement Manual and
associated paolicies, rules and regulations as the primary source thereof, while
the herein clauses shall serve as the secondary source thereof.

Any amendments made to the IRR and other GPPB issuances shall be
applicable only to the ongoing posting, advertisemant, or invitation to bid by
the BAC through the issuance of a supplemental or bid bulietin.

The Bidder, by the act of submitting its Bid, shall be deemed to have
inspected the site, determined the general characteristics of the contracted
Works and the conditions for this Project, such as the focation and the nature
of the work; {b) climatic conditions; {(c) transportation facilities; {¢) nature and
condition of the terrain, geological conditions at the site communication
facilities, requirements, location and availability of construction aggregates
and other materials, labor, water, electric power and access roads; and (d}
other factors that may affect the cost, duration and execution or
implementation of the contract, project, or work and examine all instructions,
forms, terms, and project requirements in the Bidding Documents.

Corrupt, Fraudulent, Collusive, Coercive, and Obstructive Practices

The Procuring Entity, as well as the Bidders and Contractors, shall observe
the highest standard of ethics during the procurement and execution of the
contract. They or through an agent shall not engage in comupt, fraudulent,
collusive, coercive, and obstructive practices defined under Annex “I" of the
2016 revised IRR of RA No. 9184 or other integrity violations in competing for
the Project.

Abra D Bag Port Exparmion Project
Forl of Abea De lhog, Ooodenial Meedora



ITB —~ 2

Eligible Bidders

51 Only Bids of Bidders found to be legally, technically, and
financially capable will be evaluated.

52 The Bidder must have an experience of having completed a
Single Largest Completed Contract (SLCC) that is similar to
this Project, equivalent to at least fity percent (50%) of the
ABC adjusted, if necessary, by the Bidder to cument prices
using the PSA's CPI, except under conditions proviied for in
Section 23.4.2 .4 of the 2016 revised {RR of RA No. 9184,

A contract is considered to be *similar” o the contract to be bid
if it has the major categories of work stated in the BDS.

5.3. For Foreign-funded Procurement, the Procuring Enfity and
the foreign govemmentfforeign or intemational financing
institution may agree on another track record requirement, as
specified in the Bidding Document prepared for this purpose.

54. The Bidders shail comply with the eligibility criteria under Section
23.4.2 of the 2016 IRR of RA No. 9184.

Origin of Associated Goods

There is no restriction on the origin of Goods other than those prohibited by a
decision of the UN Security Council taken under Chapter VIl of the Charter of
the UN.

Subcontracts

7.1. The Bidder may subcontract portions of the Project to the extent
allowed by the Procuring Entity as stated herein, but in no case more
than fifty percent (50%) of the Project.

The Procuring Entity has prescribed that:
Subcontracting is not allowed.

7.2.  Subcontracting of any portion of the Project does not relieve the
Contractor of any liability or obligation under the Contract. The Supplier
will be responsible for the acts, defaults, and negligence of any
subcontractor, its agents, sefvants, or workmen as fully as if these
were the Contractor's own acts, defaults, or negligence, or those of its
agents, servants, or workmen.

Pre-Bid Conference

The Procuring Entity will hold a pre-bid conference for this Project on the
specified date and time and either at its physical address andfor through
videoconferencing/webcasting as indicated in paragraph 6 of the IB.

Abra Oa Bog Port Expermaon Project
Part of Abrw Da dlag, Occidentsl Mmdor



10.

11.

mB-3

Clarification and Amendment of Bidding Documents

Prospective bidders may request for clarification on andfor interpretation of
any part of the Bidding Documents. Such requests must be in writing and
received by the Procuring Entity, either at its given address or through
electronic mail indicated in the IB, at least ten (10) calendar days before the
deadline set for the submission and receipt of Bids.

Documents Comprising the Bid: Eligibility and Technical
Components

10.1 The first envelope shall contain the eligibility and technical documents
of the Bid as specified in Section 1X. Checklist of Technical and
Financial Documents.

10.2 If the eligibility requirements or statements, the bids, and all other
documents for submission to the BAC are in foreign language other
than English, it must be accompanied by a franslation in English, which
shall be authenticated by the appropriate Philippine foreign service
establishment, post, or the equivalent office having jurisdiction over the
foreign bidder’s affairs in the Philippines. For Contracting Parties to the
Apostile Convention, only the translated documents shall be
authenticated through an apostille pursuant to GPPB Resolution No.
13-2019 dated 23 May 2019. The English translation shall govemn, for
purposes of interpretation of the bid.

10.3 A valid PCAB License is required, and in case of joint ventures, a valid
special PCAB License, and registration for the type and cost of the
contract for this Project. Any additional type of Centractor license or
permit shall be indicated in the BDS.

104 A List of Contractor's key personnel (e.q., Project Manager, Project
Engineers, Materials Engineers, and Foremen) assigned to the contract
to be bid, with their complete qualification and experience data shall be
provided. These key personnel must meet the required minimum years
of experience set in the BDS.

10.5 A List of Contractor's major equipment units, which are owned, leased,
and/or under purchase agreements, supported by proof of ownership,
certification of avaitabilty of equipment from the equipment
lessorfvendor for the duration of the project, as the case may be, must
meet the minimum requirements for the contract set in the BDS.

Documents Comprising the Bid: Financial Component

11.1. The second bid envelope shall contain the financial documents for the
Bid as specified in Section 1X. Checklist of Technical and Financiat
Documents.

41.2. Any bid exceeding the ABC indicated in paragraph 1 of the IB shall not
be accepted.

Abre Do Nog Poit Expansian Projed
Por of Atra De Bog, Oecidantal Mindor
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13.

14.

15.

16.

ITB—- 4

11.3. For Foreign-funded procurement, a ceiling may be applied 10 bid prices
provided the conditions are met under Section 31.2 of the 2016 revised
IRR of RA No. 9184,

Altermative Bids

Bidders shall submit offers that comply with the requirements of the Bidding
Documents, including the basic technical design as indicated in the drawings
and specifications. Unless there is a value engineesing clause in the BDS,
alternative Bids shall not be accepted.

Bid Prices

All bid prices for the given scope of work in the Project as awarded shali be
considered as fixed prices, and therefore not subject to price escalation durng
contract implamentation, except under extraordinary circumstances as
determined by the NEDA and approved by the GPPB pursuant to the revised
Guidelines for Contract Price Escatation guidelines.

Bid and Payment Currencies

14.1. Bid prices may be quoted in the local currency or tradeable cumrency
accepted by the BSP at the discretion of the Bidder. However, for
purposes of bid evajuation, Bids denominated in foreign cumencies
shall be converted to Philippine currency based on the exchange rate
as published in the BSP reference rate bullstin on the day of the bid

opening.
14.2. Payment of the contract price shall be made in:
Philippine Pesos.

Bid Security

15.1. The Bidder shall submit a Bid Securing Declaration or any form of Bid
Security in the amount indicated in the BDS, which shail be not less
than the percentage of the ABC in accordance with the schedule in the
BDS.

15.2. The Bid and bid security shall be valid untit One Hundred Twenty (120)
days from the date set for Bld Cpening. Any bict not accompanied by an
acceptable bid security shall be rejected by the Procuring Entity as
NON-FEsponsive.

Sealing and Marking of Bids

Each Bidder shall submit one copy of the first and second components of its
Bid.

The Procuring Entity may request additional hard copies and/or electronic
copies of the Bid. However, failure of the Sidders to comply with the saw
request shall not be a ground for disqualification.

Abra De Koy Port Expansion Fropd
Port of Abra Dw bog. Decsoental Mindom
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18.

19.

mB-5

If the Procuring Entity allows the submission of bids through online
submission to the given website or any other electronic means, the Bidder
shall submit an electronic copy of its Bid, which must be digitally signed. An
electronic copy that cannot be opened or is corrupted shall be considered
non-responsive and, thus, automatically disqualified.

Deadline for Submission of Bids

The Bidders shall submit on the specified date and time and either at its
physical address or through online submission as indicated in paragraph 7 of
the IB.

Opening and Preliminary Examination of Bids

18.1. The BAC shall open the Bids in public at the time, on the date, and at
the place specified in paragraph 9 of the IB. The Bidders'
representatives who are present shall sign a register evidencing their
attendance. In case videoconferencing, webcasting or other simiiar
technologies will be used, attendance of participants shall likewise be
recorded by the BAC Secretariat.

in case the Bids cannot be opened as scheduled due tfo justifiable
reasons, the rescheduling requirements under Section 29 of the 2016
revised IRR of RA No. $184 shall prevail.

18.2. The preliminary examination of Bids shall be govemed by Section 30 of
the 2016 revised IRR of RA No. 9184,

Detailed Evaluation and Comparison of Bids

19.1. The Procuring Entity's BAC shall immediately conduct a detailed
evaluation of all Bids rated “passed™ using non-discretionary pass/fail
criteria. The BAC shall consider the conditions in the evaiuation of Bids
under Section 32.2 of 2016 revised IRR of RA No. 9184,

19.2. I the Project allows partial bids, all Bids and combinations of Bids as
indicated in the BDS shall be received by the seme deadline and
opened and evaluated simultaneously so as to determine the Bid or
combination of Bids offering the lowest calculated cost to the Procuring
Entity. Bid Security as required by ITB Clause 16 shall be submitted for
each contract {lot} separately.

19.3 In all cases, the NFCC computation pursuant to Section 23.4.2.6 of the
2016 revised IRR of RA No. 9184 must be sufficient for the total of the
ABCs for all the lots participated in by the prospective Bidder.

Post Qualification
Within a non-extendible period of five (5) calendar days from receipt by the

Bidder of the notice from the BAC that it submitted the Lowest Caiculated Bid,
the Bidder shall submit its latest income and business tax returns filed and
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24.

{TB-6
paid through the BIR Electronic Filing and Payment System (eFPS), and other
appropriate licenses and permits required by law and stated in the BDS.
Signing of the Contract

The documents required in Section 37.2 of the 2016 revised IRR of RA No.
9184 shalt form part of the Contract. Additional Contract documents are
indicated in the BDS.

Fbra 16 Rog Port Expaerion Project
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SECTION ili
BID DATA SHEET



Bid Data Sheet

8D1

Bid Data Sheot

[TB Clause

52

For this purpose, contracts similar to the Project refer to confracts wiich

have the same Major Categories of Works which shall be:

Description/Clasification Unit of Quantity
Measure (at least)
1. Plle Driving Works {Offshore} Lm. 4 468
2. Reinforced Concrete Works cum. 1,033
3. Rockworks (50-1,000 kg.fpc.) cu.m. 7,586
4. Placing of Fill materials cu.m. 60,548
5. Construction of Portiand sq.Jn. 11,234
Cement Concrete Pavement
71 Portion of Works alfowed fo be | Maximum Percentage allowed fo be
subconiracted: subcontracied:
Subcontracting is not allowed Subcontracting is not allowed
10.3 For Joint Venture:

Special PCAB License

104

The key persornel must meet the required minimum years of experience

sot befow:

R nt

{Minirmum)
a. Project Manager Five (5) years
b. Project Engineer Three (3) yoars
c. Materials Engineer § One {1} year
d. Construction Safety and One (1} yoar
Health Officer
a. Foreman Five {5} years
Abrz De Bog Fort Expansion Promet



8D2

Bid Dain Stwet

105 The minimum major equipment requirements are the following:

Please refer to Section 8, Annex 3 Minimum Major Equipment

Requirements
12 Value Engineering Clause:
Not Allowed
15.1 The bid security shall be in the form of a Bid Securing Declaration or any of

the following forms and amounts.

a. The amount of not less than P 10,461,200.54, if bid security is in cash,
cashiers/manager's check, bank draft/guarantee or irrevocable letter of
credit;

b. The amount of not less than ® 26,153,001.27, i bid securty is in Surefy
Bond.

16 Each bidder shall submit one (1) original and six (5) copies of the Technical
and Financial Proposals, propery labelied, book-bound, with hard cover
and corresponding index tab.

18.2 Partial bids:
Not Allowed
20 Cther appropriate licenses and permits required:
None
21 Other coniract documents are as follows:

Construction Schedule and S-Curve, Manpower Schedule, Construchon
Methods, Equipment Ubilization Schedule, Construction Safety and Heaith
Program approved by the Department of Labor and Empioyment and
PERT/CPM or other acceptable fools of project scheduling.
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SECTION IV

GENERAL CONDITIONS
OF CONTRACT



GCC -1

Scope of Contract

This Contract shall include all such items, although not specifically mentioned,
that can be reasonably inferred as being required for its completion as if such
iterns were expressty mentioned herein. All the provisions of RA No. 9184 and
its 2016 revised IRR, including the Generic Procurement Manual, and
associated issuances, constitute the primary source for the terms and
conditions of the Contract, and thus, applicabie in contract implementation.
Herein clauses shall serve as the secondary source for the terms and
conditions of the Contract.

This is without prejudice to Sections 74.1 and 74.2 of the 2016 revised RR of
RA No. 9184 allowing the GPPB to amend the IRR, which shall be applied to
all procurement activities, the advertisement, posting, or invitation of which
were issued after the effectivity of the said amendment.

Sectional Completion of Works

If sectional completion is specified in the Speclal Conditions of Contract
(SCC), references in the Conditions of Contract to the Works, the Completion
Date, and the intended Completion Date shall apply to any Section of the
Works (other than references to the Completion Date and intended
Compietion Date for the whole of the Works).

Possession of Site

4.1. The Procuring Entity shall give possession of alf or parts of the Site to
the Contractor based on the schedule of delivery indicated in the SCC,
which corresponds to the execution of the Works. If the Contractor
suffers delay or incurs cost from failure on the part of the Procuring
Entity to give possession in accordance with the terms of this clause,
the Procuring Entity's Representative shall give the Contractor a
Contract Time Extension and certify such sum as fair to cover the cost
incurred, which sum shall be paid by Procuring Entfity.

42. |f possession of a portion is not given by the above date, the Procunng
Entity will be deemed to have delayed the start of the relevant
activities.  The resulting adjustments in contract time to address
such delay may be addressed through contract extension provided
under Annex "E* of the 20186 revised IRR of RA No. 9184.

The Contractor's Obligations

The Contractor shall employ the key personnel named in the Schedule of Key
Personnel indicating their designation, in accordance with ITB Clause 10.3
and specified in the BDS, to carmry out the supervision of the Works.

The Procuring Entity will approve any proposed replacement of key personnel
onty if their relevant qualifications and abilities are equal to or better than
those of the personnel listed in the Schedule.

Ahra Da Rog Port Expansion Project
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Performance Security

5.1. Within ten (10) calendar days from receipt of the Notice of Award from
the Procuring Entity but in no case later than the signing of the contract
by both parties, the successful Bidder shall fumnssh the performance
security in any of the forms prescribed in Section 39 of the 2016
revised IRR.

5.2. The Contractor, by entering into the Contract with the Procuring Entity,
acknowledges the right of the Procuring Entity to institute action
pursuant to RA No. 3688 against any subcontractor be they an
individual, firm, partnership, corporation, or association supplying the
Contractor with labor, materials and/or equipment for the performance
of this Contract.

Site Investigation Reports

The Contractor, in preparing the Bid, shall rely on any Site Investigation
Reports referred to in the SCC supplemented by any information obtained by
the Contractor.

Warranty

7.1. In case the Contractor fails to undertake the repair works under Section
62.2.2 of the 2016 revised IRR, the Procuring Entity shall forfeit its
performance security, subject its propedty(ies) to attachment or
gamishment proceedings, and perpetually disqualify it from
participating in any public bidding. All payables of the GOP in his favor
shall be offset to recover the costs.

7.2. The wamanty against Structural Defects/Failures, except that
occasioned-on force majeure, shall cover the period from the date of
issuance of the Certificate of Final Acceptance by the Procuring Entity.
Specific duration of the warranty is found in the SCC.

Liability of the Contractor

Subject fo additional provisions, if any, set forth in the SCC, the Contractors
liability under this Contract shall be as provided by the laws of the Republic of
the Philippines.

if the Contractor is a joint venture, aill partners to the joint venture shall be
jointly and severally liable to the Procuring Entity.

Termination for Other Causes

Contract termination shall be initiated in case it is determined prima facie by
the Procuring Entity that the Contractor has engaged, before, or dunng the
implementation of the contract, in unlawful deeds and behaviors relative to
contract acquisition and implementation, such as, but not limited to comupt,
fraudulent, collusive, coercive, and obstructive practices as stated in ITB
Clause 4.
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10.

1.

12.

13.

14.

GCC-3

Dayworks

Subject to the guidelines on Variation Order in Annex "E” of the 2016 revised
IRR of RA No. 9184, and if applicable as indicated in the SCC, the Dayworks
rates in the Contractor’s Bid shall be used for small additional amounts of
work only when the Procuring Entity's Representative has given written
instructions in advance for additional work to be paid for in that way.

Program of Work

11.1. The Contractor shall submit to the Procuring Entity's
Representative for approval the said Program of Work
showing the general methods, arrangements, order, and
iming for all the activities in the Works. The submissions of
the Program of Work are indicated in the SCC.

112. The Contractor shall submit to the Procuring Entity's
Representative for approval an updated Program of Work at
intervals no longer than the period stated in the SCC. [f the
Contractor does not submit an updated Program of Work within
this period, the Procuring Entity's Representative may withhold
the amount stated in the SCC from the next payment certificate
and continue to withhold this amount until the next payment
after the date on which the overdue Program of Work has been
submitted.

Instructions, Inspections and Audits

The Contractor shall permit the GOP or the Procuring Entity to inspect the
Contractor’s accounts and records relating to the performance of the
Contractor and to have them audited by auditors of the GOP or the Procuring
Entity, as may be required.

Advance Payment

The Procuring Entity shall, upon a written request of the Contractor which
shall be submitted as a Contract document, make an advanca payment to the
Contractor in an amount not exceeding fifteen percent (15%) of the total
contract price, to be made in lump sum, or at the most two installments
according to a schedule specified in the SCC, subject to the requirements in
Annex “E" of the 2016 revised IRR of RA No. 9184.

Progress Payments

The Contractor may submit a request for payment for Work accomplished.
Such requests for payment shall be verified and certified by the Procunng
Entity’s Representative/Project Engineer. Except as otherwise stipulated in
the SCC, materials and equipment delivered on the site but not completely put
it place shall not be included for payment.
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15.

GCC-4

Operating and Maintenance Manuals

15.1.

15.2.

If required, the Contractor wili provide “as built" Drawings and/or
operating and maintenance manuals as specified in the SCC.

if the Contractor does not provide the Drawings andfor manuals
by the dates stated above, or they do not receive the Procuring
Entity's Representative’s approval, the Procuring Entity's
Representative may withhold the amount stated in the SCC
from payments due to the Contractor.




SECTION V

SPECIAL CONDITIONS
OF CONTRACT



SCC-1

Special Conditions of Contract

GCC Clause

2 Sectional Completion:

None

41 The Procuring Entity shall give possession of all parts of the Site
to the Contractor upon commencement of the project.

6 Site investigation Report:

None

7.2 Permanent structures: Fifteen (15) years

Buildings of types 4 and 5 as classified under the National
Building Code of the Philippines and other structures made of
steel, iron, or concrete which comply with relevant structural
codes (e.g.. DPWH Standard Specifications), such as, but not
limited to, steelfconcrete bridges, flyovers, aircraft movement
areas, ports, dams, tunnels, filtration and treatment plants,
sewerage sysiems, power plants, transmission and
communication towers, mailway system, and other similar
permanent structures

10 No dayworks are applicable to the contract.

11.1 The Contractor shall submit the Program of Work to the Procuring
Entity's Representative within days of delivery of the Notice
of Award.

11.2 The amount to be withheld for late submission of an updated
Program of Work is .

13 The provision on advance payments or mobilization fees in the
terms and conditions of all contracts/ purchase orders/ job orders
for goods, services and infrastructure projects that will be signed
or executed shall henceforth be excluded.

14 No further instructions.

15.1 The date by which operatmg and maintenanceé manuais are
required is

The date by which “as built® drawings are required is

152 The amount to be withheld for failing to produce “"as built’
drawings and/or operating and maintenance manuals by the date
required is .
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TECHNICAL SPECIFICATIONS



Spaciicabons
© i wndd )
ITEM 0t : DEMOLITION AND REMOVAL WORKS

DESCRIPTION

The work includes the fumishing of afl [abor, materals and equipment required to carry out the
demolition and removal of old structures, port accassories and obstructions including demelition of
miscellaneous concrete curbs efc., as required for the execution of the Contract.

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

Thea Contractor shall keep all pavements and landing areas to and from the site of the disposal area
clean and free of mud, dint and debris during and after the execution of disposal. Disposal of debris
and materials shall be as diraected 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 nisks that may arsise during or in connection with
the work.

2. The demolition shall be carried out by approved methods and equipment such as concrete
breakers, gas-cutters, hydraulic jacks, compressed air disintegrators, eic., however, no
blasting shall be used unless approved in writing by the Engineer and after obtaining the
written pesmission of the concemex] 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 shall be conducted by the Contractor.

5. Materials coming from the demolition works, except general earth, shall remain the property
of the Procuring Entity, the designated part of which shali be stored by the Contractor at
places specified by the Engineer/ Accepting authority. Receiving copy of Tum-Over Report
shall be provided.

6. In case of demolition of whar! 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 shalt make arangements with the operations peopte on the schedule of demoiition
and refated works to keep port operation activities undisturbed at all times.

Prior to commencement of the demolition works, the Contractor shall inform/announce to port users
the schedule of disconnection of utilities.
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Tedwical Snaciost
{Damoition and Renmowvs

STORAGE AND DUMPING

Prior to the commancement of the demolition work, the Engineer shall submit to the Contracior a list
in which all the matenals 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
kaded, tfransposted 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
undestaken in the transporting, unloading, covering and others as requested by the Engineer.

The approxmate 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 demclition works, the afignments of the new construction
works to existing structure shal be checked.

2. The width and afighment of portion of existing structure fo be demolished shall be marked by
paint.

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

4, Rocks removed from existing slope protection shall be stored for re-use in new construcion.

5. Demolish pavements, curbs, fences, ulilities, services, navigation aids and the likes as
determined in the fiekd for each project and as shown on the drawings or as directed by the
Engineer.

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

SAFETY

During the course of survey and cleaning, 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 Contracior 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.
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Eicrion Seoncilcats
{Piing Warks - SPP)

ITEM 02 : PILING WORKS (SPP)
SCOPE OF WORK

This secion covers the minimum requirements for the fabrication, hauling, spotting, driving and
finishing of all foundation pites to be used as containment for the proposed pier.

The Contractor may however, adopt, in addition to this minimum requirements additional provisions
as may be necessary to insure the successful prosecution of the work related to the said
undertaking.

METHOD STATEMENT

Before the commencement of any piling works, the Contractor shall submit {aflowing sufficient time
for consideration) to the Engineer for approval a Safety Policy and a Method Statement which shall
include the following information:

1 Program of Werks detailing sequence and timing of individual portions of works.

2. Maximum proposed lead at any stage of driving between a pile and its neighbor and the
limitations of same if hard driving is encountered.

3. Contingency plan in the event of encountering obstructions or reaching driving refusal to
minimize disruption/delay especially when using pitch and drive methods.

MATERIAL REQUIREMENTS

STEEL PIPE PILES

Steel tubular piles required under this heading may either be fluted or plain, tapered of cylindrical,
seamless or welded type or as indicated in the drawing conforming to the requirements of AGTM A
252, equal or better. Minimum shell thickness shafl be as indicated in the drawangs.

Manufacturing processes, grades and test requirements shall conform to the requirements of ASTM
A 252 Other matenals, equal or better, than this standard may be allowed upon approval of the

implementing agency.

Type of Test Requirements

Chemical Composition - ASTM A252, ASTM A751
Mechanical/ Tensile Test - ASTM A252 ASTM A370
Physical /Test - ASTM A252

REINFORCING BAND AND BACKING CYLINDER PLATE

Manufacturing processes, grades and test requirements shall conform to the requirements of ASTM
A 252. Other materials, equal or better, than this standard may be allowed upon approval of the

implementing agency.
CONCRETE AND REINFORCEMENT WORKS

Concrete and reinforcement works for filler of steel pipe piles, concrete jacket and pile cap shall be
in accordance with the Section "Reinforced Concrete” where the compressive strength of concrete
at 28 days an yiekl strength of reinforcement shall be 24MPa (3,500 psi) and 276MPa (40 000psi)

respectively.
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PROTECTIVE COATING

Coating Systern

The corrosion protective coating shall be polyurethane-base.

Tecrwical Specications
(Piling Works, - SPP)

The protective coating supphier is required to certify that the materiais delivered to the fabrication
site will be: proven to meet or exceed the following properties:

TEST

TECHNICAL PROPERTIES UNIT MINIMUM STANDARD

A. Physical Characteristics: e
Thickness microns 1500 ASTM D1186

B. Mechanical Properties:
Tensile Strength N/mm¢ 18 DIN 53504
Elongation % 19 ASTM D2370
rmpact Jimm 8 ASTM 2794-85/14
8ond Strength kg/em? 234 DIN 53232

Appiication of the protective coating shall be one meter (1) befow the design depth up to the pile
butt of the steel pipe piles, as illustrated in Figure 1.

DECK ELEV.

L of asllication

PILE TIP
Figure 1: lllustration showing the application of Protective Coating System

. SEABED ELEV.

DESIGN DEPTH ELEV.
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Tedhrical Specications
(Piiing Worke - SPP,

Surface Preparation

The surface areas of the sections of piles that are intended to be coated are cieaned in accordance
with standard SO 8501-1 *Pictorial Standard of Cleanliness™. These standards for surface cleaning
outline the visual characteristics of the substrate as viewed by the naked eye. Once the substrate is
cleaned, it is compared to reference pictures contained within the standards, The Sa 2% is to be
used for this undertaking, which is defined in ISO 8501-1 as having the following characteristics:

“Very thorough blast cleaning: Near white metal, B5% ciean. The surface shail be frea from visible
oil, dirt and grease, from poosy adhering mill scale, rust, paint coatings and foreign matter. The
metal has a greyish cofor. Any traces of contamination shall be visible only as slight stains in the
form of spots or stripes.”

Spraying Method

Airless spraying techniques involve paint being “forced out of an orifice at high pressure, 5 o 35
MPa". The paint appears to form a coating “sheet” to ensure a uniform and continucus coating
layer. This uniformity is impostant as even the smaliest discrepancy in tha coating ¢an lead to
accelerated comrosion. Once any small-sized area of the substrate becomes exposed it will begin to
comode. This comosion continues under the protective layer in the adjoining coated areas in all
directions, even if the ¢oating has not been damaged.

Good surface preparation is essential and it profoundly effects the performance of the protective
coating. Poor surface preparation invanably develops a poor adhesive bond between the coating
and the substrate and causes premature coating failure. Hence, the surface preparation and aifess
spraying shall be done in an “Enclosed Area” wherein humidity and corrosion may be controlled
prior to delivery of the Steel Pipe Piles at the project site.

On-site repairs

A special touch up materials shall be provided by the supplier/contractor and shall be done either by
the use of a spray or manual brush with the objective of having a final homogeneous coating. The
special touch up materials shall be used in repairing damages caused by handling and transporting
of the Steel Pipe Piles.

WELDING REQUIREMENTS
The wekding material used for the production of steel piles by circumferential wekding of steel pile or

in the attachment of accessoeres shall have a tensile strength not less than the following test
standards.

JIS Z 3211 - Covered Electrodes for Mild Steel
JISZ3213 - Covered Electrodes for High Tensile Strength Steel
JISZ3312 - MAG Welding Solid Wires for Miid
JISZ 3313 - Flux Cored Wives for Gas Shielded and self-shielded
Metal Arc Welding of Miid Steel, High Strength Steel and
Low Temperature Service Steel
JSZ3352 - Submerged Arc Welding Fluxes for Carbon Steel and Low Alloy Steel
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EXECUTION

MARKING

The pile shall be marked on with durable paint indicating:
1. Serial Number, marked close to both ends

2. Date of Amival, marked same as (1)

3. Length of pile, marked same as (1)

4. Meters mark in two faces, throughout the iength
DOCUMENTS TO BE SUBMITTED

1. Steet Pipe manufacturing plan (Steel pipe production pian, welding method, welding
material, production location, production method, transportation, etc.)

2. Design plan

3. Manufacturing process

4 Shipment method and stacking plan

5. Steed pipe inspection certificate

8. Size inspection record

7. Radiographic Test record

STEEL PIPE PILES

The Contractor shall submit to the Engineer three (3) copies of test repaits by the approved steel
mill cerifying that the steel pipe psle meeis the requirements specified in these technical
specifications.

PILE SPLICING

General Provision

1. The alignment of piles shall be plumb and the length of upper and lower segment shall be in
accordance in the approved plans.

2. The splice shall be embedded at least 4m from the design depth elevation.
3. Splice welding shall conform to the welding requirements of this section.

4. The welder shall be accredited by TESDA.

Abra ths Bag Pixt Exposrscion Propect,
Post of Abee de llog, Occideniml Mindora



Techneal Specfcationt
{Piling Warka - PP)
REINFORCED CONCRETE

The requirements regarding festing of concrete and reinforcement used in the concrete filler and
cage bars of steel pipe piles shali be in accordance with Section “Reinforced Concrete®.

STORAGE AND HANDLING

1. Piles may be stored in open air but on wooden sleepers to be placed in 2 manner s¢ as not
1o cause excessive berding.

2. Piles shall be stacked on a stabie yard and shal not be stacked more than three (3} tiers
high.

3. All piles shall be carefully lifted at the location of the lifting points as indicated in the
Drawings. Other practical and convenient methods may be used subject to the approval of
the Engineer.

DRIVING OF PILES

A diesel or hydraulic pile hammer shall be used for driving the steel pipe piles.

The required weight of ram for the diesel plle hammer 2.5 tons or at least 25% (1/4) of the weight of
longest pile,

Piles driven shall be held firmly in position in axial alignment with the hammer by means of leads of
adequate tength. Approved cushions shall be provided to the pile butts.
BEARING POWER OF PILES

Each pile shall be driven to attain not less than the required minimum bearing power shown in the
pile schedule, as detemmined by the Hiley's Farmuta as follows:

1 2WH
Far Diesel Pile Hammer : R = x —
6 S+254
where : R = allowable bearing capacity of pile (tf)
W = weight of ram (tf)
H = fall of ram {cm)
S = set {cm)

In case of the use of hydravlic pile hammer, the computed minimum bearing power shall be
submitted to the Project Development Department (PDD} and shall be evaluated and approved by
the Designing Engineer.

DRIVING RECORDS
The Contractor shall keep complete and accurate piling records. Two {2} signed copies of these

recovds shall be submitted to the Engineer not more than 48 hours from the date of works detailed
therein. The pile reconds shall always be submitted with sufficient time for the Engineer's approval.
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Tedwical Specicationa
(Png Works - SPP
The records shall contain the foilowing information:
1. Pile reference number
2. Pife type and Steel Grade
3. Pile Length
Commencing surface level and final toe level

Depth driven, time, date when piles were driven

A S

Whera required the number of biows to drive each 250 mm over the last 2.5 meter shail be
recorded

7. Comments regarding unusual/unexpected driving conditions

INTERRUPTED DRIVING

When driving is stopped before final penetration is reached and/or refusal is aftained, the record of
pile penetration shall be taken only after a minimum of 30 cm. {12 in.) total penetration has been
obtained on resumption of driving.

ALIGNMENT TOLERANCE

Piles driven shall be within the allowable tolerance in alignment of 10 cm. (4 in.) in any divection.
DAMAGED AND MISDRIVEN PILES

1. Piles shall nat be more than 10 cm. (4 in.) out of place at cut-off level. All steel pipe piles
shall not be more than 2% out of plumb.

2. Any pile damaged by improper driving or driven out of its proper location, or driven out of
elevation fixed on the plans, shall be comected comespondingly at the Contractor's expense
by any of the following methods:

a. Withdrawal of the pile and replacement by a new pile.
b. Driving a second pie adjacent to the defective one.
c. Splicing an additional kength.

The method to be adopted in each case shall be at the discretion of the Engineer.
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Yeohmicel Serecifion
{Piing Works - PSC)

ITEM 03 : PILING WORKS {PRE-STRESSED CONCRETE PILES)
SCOPE OF WORK

This section covers the minimum requirements for the fabrication, hauling, spotting, driving and
finishing of all foundation piles to be used in wharves/piers/platforms/pde anchor.

The Contractor may however, adopt, in addition to this minimum requirements additionat provisions
as may be necessary to insure the successful prosecution of the work related to foundation piling.

METHOD STATEMENT

Before the commencement of any piling works, the Contractor shall submit (allowing sufficient time
for consideration) to the Engineer for approval a Safety Policy and a Method Statement which shall
include the following information:

1. Program of Works detailing sequence and timing of individual portions of works.

2. Maximum proposed tead at any stage of driving between a pile and #ds neighbor and the
limitations of same if hard driving is encountered.

3. Contingency plan in the event of encountering obstrnuctions or reaching drving refusal to
minimize disruption/delay especially when using pitch and drive methods.

MATERIAL REQUIREMENTS
TYPE OF FOUNDATION PILES

Pre-stressed concrete foundation piles to be used shall be in accordance with the design as shown
on the Drawings and called for in the proposal.

PRE-STRESSED CONCRETE PILES

Pre-stressed concrete piles shall be constructed in accordance with the standard practice employed
for the particular system specified and as directed by the Engineer subject to the following clauses.

1. Pre-stressad concrete piles shall be of readymade products of approved fabricator regulaify
engaged in the production of pre-stressed concrete piles.

2. If an allemative system of pre-stressing to that shown in the Drawings is proposed by the
Contractor, full details, procedures and explanations shalt be submitted in wiiting to the
Engineer for his approval. When approved for the wark, the provisions of this Specification
and such other provisions as he may require shall be fully satisfied.

3. Concrete strength, high tension wires/strands, reinforcing bars to be used for pre-stressed
concrete work shall be as specified in the Drawings.

4. The Contractor shall submit the casting method including pre-stressing, application of stress
and casting schedule and shail obtain the approval of the Engineer before commencement
of fabrication of the piles.

5. The Contractor shall amange for the Engineer to hava free access io the place of
manufacture of the piles.

Abra de og Port Expanaion Projedt
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6. Piles shall be cast on a horizontal platform in approved steel moulds and details of the
formwork and methods of concreting shall be as specified. The concreting of each pile shall
be compieted on one continuous operation and no interruption shall be pemitted.

The pile butt must be formed truly square to the axis of the pile. Provision for standard
splicing shalil be provided unless otherwise ordered by the Engineer.

7. Anchorages shall be made from steel of a suitable quality to withstand pemmanently the
foerces imposed upon them, and shall in general be in accordance with the nommal practice of
the proprietors of the pre-stressing system in use.

8. Application of siress, grouting of pre-stressing cables, protection of pre-siressing cable
anchorages and other necessary steps to complete the pre-stressing process shall conform
to the standard practice of the pre-stressing system in use or as directed by the Engineer.

9. When the stress has been transferred to the pile, the pile shall exhibit no curvature in its
length on any face greater than 3 millimeters deviation along a chord of 15 meters {1 in 500).

10.  Precast pre-stressed units shall be lifted only by fifting holesshock as indicated in the
Drawings, or when not provided can be lifted by slings placed securely at comesponding
points. Units shall be kept in the upright position at all times and shock shall be avoided. Any
unit considered by the Engineer to have become sub-standard in any way shall be rejected
and replaced by an acceptable unit.

1t.  Each pre-siressed member is to be uniquely and permanently marked to show its type, date
of casting, length of pile and any control markings as ordered by the Engineer

12. Forms shall conform to the geometry of the pile with the provision of chamfer as shown on
the Drawings.

13.  Not less than five (5) cylindrical specimens shall be made for each casting batch of which at
least two (2) shal! be reserved for 28-day test, one {1) for 7-day, one (1) for 14-day, and one
{1) test prior to lifting of pre-stressed concreta piles from the casting bed. Lifting of piles shalt
only be done if the result of the compressive strength has reached at least 60% of the
specified compressive strength.

14.  Wires/strands specifications shall be in accordance with ASTM A 416.

EXECUTION
HANDLING OF PILES

All piles shall be carefully fifted at the location of the lifting points as indicated in the Drawings. Other
practical and convenient methods may be used subject to the approval of the Engineer.

DRIVING OF PILES
A hydraulic or diesed pile hammer shall be used for driving the pre-stressed concrete piles.
The required weight of ram for the hydraulic or diese! pile hammer, ranges from 3.5 to 4.5 tons.

Piles driven shall be held fimly in position in axial alignment with the hammer by means of leads of
adequate length. Approved cushions shall be provided to the pile butts.

Abxz de hog Port Exparsion Project
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PILE SPLICING
General Provision

1. The alignment of piles shall be plumb and the length of upper and lower segment shall be in
accordance in the approved plans.

2. The splice shall be embedded at least 4m from the design depth efevation.
Surface Preparation
Concrete piles to be bonded must be thoroughly cleaned, free of dirt, paint, grease, oil, curing compound

and other contaminants. The concrete suiface must be dry. Clean the dowels with steel bsush to
removed rust and other impurities. Biow compressed air to the dowel holes.

Pile Splicing Epoxy

Piing splicing epoxy is a two components, low viscosity, rapid cure, chemical resistant epoxy with high
physical strength.

Preparation and Application of Epoxy Mortar

Mixing and ratio of pile splicing epoxy and dry silica sand, application and curing of epoxy mostar shal
refer to product manual.

Compressive Strength

The compressive strength of epoxy mortar {Pile Splicing Epoxy + Dry Silica Sand) shall be at least 1.2
times the design compressive strength of pile or 6,000psi.

Mechanical Propesties of Epoxy
Cured state at 27° C {80° F) for 24 hours

Mechanical Properties _Specification {Test Methods)
Ultimate Tensile Sirength ASTM D 838
Ultimate Flexural Strength ASTM D 790
Hardness ASTM D 2240
Compressive Strength at 1 hour cure ASTM D 695
Compressive Strength with Silica Sand ASTM D 695
PILE CHIPPING

Each pile shall be chipped-off to required elevation as indicated in the drawing. The contractor shalt
ensure that no damaged/cracked on the main pile will occumed after each chipping. Reinforcement
from driven piles {(dowels and strand} shalt not be cut and will be incorporated to tha construction of
deck. Spicing of dowels are allowed in case of pile cutting due to early refusal.

BEARING POWER CF PILES

Each pile shall be driven to attain not less than the required minimum bearing power shown in the
pile scheduie, as deiermined by the Hiley's Formula as follows:

1 2WH
For Diesel Pile Hammer : R = x

6 S+254

1 2WH
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{Piling Works - PSG)
For Hydraulic Pile Hammer : R = x ———
3 S+254

where : R = aliowable bearng capacity of pile (tf}

W = weight of ram (tf)

H = fallofram (cm)

S = set {em)

INTERRUPTED DRIVING

When driving is stopped before final penetration is reached and/or refusal is attained, the record of
pile penetration shall be taken only after 8 minimum of 30 em. (12 in.) total penetration has been
obtained on resumption of driving.

ALIGNMENT TOLERANCE

Piles driven shall be within the allowable tolerance in alignment of 10 cm. (4 in.) in any direction.
DAMAGED AND MISDRIVEN PILES

1. Piles shall not be more than 10 cm. (4 in.) out of place at cut-off level. All vertical piles shall
not be more than 2% out of plumb.

2. Any pile damaged by improper driving or driven out of its proper location, or driven out of
elevation fixed on the plans, shall be comected comespondingly at the Contractor's expenss
by any of the following methods:

a. Withdrawal of the pite and replacement by a new pile.
b. Driving a sacond pile adjacent to the defective one.
C. Splicing an additional length.

The method to be adopted in each case shall be at the discretion of the Engineer.

OBSTRUCTION

Where boulders or other obstructions make it impossible to drive certain piles in the location shown

and to the required bearing strata, the Engineer may order additional pile or piles dsiven at other

suitable location.

RECORDS

The Contractor shalt keep records of each pile driven and shafl fumish the Engineer two (2) signed

typewritten/computerized copies. The records shall show the number of blows per 0.50 m. of initial

penetration taken from the free fall elevation of the pile down to penetration depth of 5.0 m., the
penetration under the last 10 blows, and the calculated safe load accosding to the Hiley's Formuila
as stated in bearing power of piles.

TESTING OF MATERIALS
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Tedwnical Spacications
{Piing Works - PSC

The requirements regarding testing of concrete and reinforcement used in reinforced concrete pies
shall be in accordance with “Reinforced Concrete™.

However, the Engineer may conduct the necessary testing at the approved fabricator's casting yard
whenever he considers necessary. Tests shall be camried out at the Contractor's expense.

High Tensile Strand shall be fested according to the latest ASTM Standard and PPA Circular
STORAGE AND HANDLING OF PILES

When raising or transporting piles, the Contractor shall provide slings or other equipment to avoid
any appreciable bending of the pile or cracking of the concrete. Pile materials damaged in handling
or driving shall be removed from the site and replaced by the Contractor at his expense.

Concrete piles shall be so handled at all times as to avoid breaking or chipping of the edges.

Abm de tog Port Expesion Promct
Pt of Abra de Bog, Occidantal Wiodoro



14
Tednical Spacifcationa
{Reinforced Concrate:

ITEM 04 : REINFORCED CONCRETE

SCOPE OF WORK

AN works falling under this Section shall include reinforced concrete for @l kinds and parts of any

reinforced concrete structure.

GENERAL PROVISIONS

1. Full cooperation shall be given to the other trades to instal embedded items. Suitable
templates or instructions will be provided for setting, tems shalf have been inspectad, 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 refarred to theresfter by basic
designation only, form as an integral part of this Specification to the extent ndicated by the

reference thereto:

a American Concrete Institute (ACI) Standards:

ACH117

ACH121R
ACI201.2R
AClI 2111

ACI 214R

ACI! 301
ACI 304.2R
ACI 304R
ACI 305R
ACI 308.1
ACI 308R
AC| 309R
ACI3114R
ACl) 318M

Standard Specifications for Tolerances for Concrete Construction
ard Matenials

Quality Management Systern for Concrete Construction
Guide to Durable Concrete

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

Recommended Practice for Evaluation of Strength Test Results of
Concrete

Specifications for Structural Concrete

Placing Concrete by Pumping Methads

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 Buitding Code Requirements for Structural Concrate and
Commentary

Abra de Bog Fort Expansion Propect
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ACI 347

ACI SP-15

ACISP-2
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Guide to Formwork for Concrete
Fieki Reference Manual Standard Specifications for Structural

Concrete with Selected ACl and ASTM References
AC| Manual of Concrete Inspection

American Society for Testing and Materials (ASTM) Pubhcations:

ASTM C 150
ASTMC 114
ASTMC 185

ASTMC 115

ASTM C 204

ASTM C 151
ASTMC 109

ASTM C 266

ASTM C 191

ASTMC 33
ASTMC 136

ASTMC 117

ASTMC 29

ASTMC 128

ASTMC 87

ASTM C 88

Standard Specification for Portland Cement
Standard Method for Chemical Analysis of Hydraulic Cement
Standard Method for Air Content of Hydmaulic Cement

Standard Test Method for Fineness of Portland Cement by the
Turbdimeter

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

Standard Test Method for Autoclave Expansion of Porland Cement

Standard Test Method for Compressive Strength of Hydraulic Cement
Mortars

Standard Test Method for Time of Setting of Hydraukc-Cement Paste
Gi#more Needles

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

Standard Specification for Concrete Aggregates

Standard Test Method for Sieve Analysis of Fine and Coarse
Aggregates

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

Standard Test Method for Buk Density (Unit Weight”) and Vods m
Aggregate

Standard Test Method for Density, Refative 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

Abra de Bog Port Expanaion Project
Port of Abca de Blog, Oecdantal Mindoce



ASTM C 142

ASTMC 97
ASTMC 127
ASTM C 535

ASTM C 88

ASTMC 131

ASTMC 94

ASTM D 512
ASTM D 516
ASTM A 615

ASTM A 370

ASTM A 510

ASTMAG®

ASTM C 31

ASTMC 39

ASTMC 172
ASTM C 192

ASTM C 293

ASTMC 78

ASTMC 42
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Standard Test Method for Clay Lumps and Friable Particles i
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 Sodivm
Suifate 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

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

Standard Test Methods and Definitions for Mechanical Testing of Steef
Products

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

Standard Specification for General Requirements for Roked 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 Cydlindncal
Concrete Specimens

Standand Practice for Sampling Freshly Mixed Concrete

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

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

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

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

Abwa dm bog Pt Esgoresion Projct
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ASTM C 174 Standard Test Method for Measuring Thickness of Concrete Elements
Using Drilled Concrete Cores

ASTM C 143 Standard Test Method for Slump of Hydraulic-Cement Concrete

ASTM C 494 Standard Specification for Chemical Admixtures for Concrete

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

ASTMC 171 Standand Speciication for Sheet Materials for Curing Concrete

ASTM C 308 Standard Specification for Liquid Membrane-Fomming Compounds for
Curing Concrete

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

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

ASTMA 706 Standard Specification for Low-Alloy Steel Deformed and Piain
Bars for Concrete Reinforcement

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

ASTM C 1064 Standard Test Method for Temperature of Freshly Mixed
Hydraulic-Cement Concrete

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

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

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

ASTMC 138 Standard Test Method for Density ("Unit Weight™), Yiekd, and Air
Content {Gravimetric} of Concrete

ASTMC 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 205 Petrographic Examination of Aggregates for Concrete
ASTMC 33 Standard Specification for Concrete Aggregates

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

Abxa do fog Povt Exparsion Project
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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 Fiflers for Concrete Paving and Structural
Construction. (Non-extruding and Resilient Bituminous Types).

ASTM D 1179 Fluonde lon in Water

ASTM D 1150 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 Resient Bituminous Types)
ASTME 329 Standard Specification for Agencies Engaged in the Testing and/ or
Inspection of Materials used in Construction
C. American Welding Society (AWS)

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

d. Phitippine National Standand (PNS)

PNS 49 Steel Bars for Concrete Reinforcement

a. DPWH Standard Specifications

e All other standards hereinafier indicated.

f. The edition or the ravised version of such codes and standards current at the date
twenty eight (28) days prior to date of bid submission shall apply. During Contract
exacution, 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 befora delivery
of certified or tested materials to the Project Sites.

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

Submit copies of test reports by independsnt 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

Abra da Bog Port Expanaton Project
Poet of Mocx de #og. Oocdantal Mindoro




19
Tochnical Spacicat
{Reinforced Coverete)

suitable for the job conditions. Test reports shall be submitted along with the
concrete mixture proportions. Obiain approval before concrete piacement
Fully describe the processes and methodology whereby mixture proportions
were developed and tested and how proportions will be adjusted during
progress of the work to achieve, as closely as possible, the designated leveis
of relevant properties.

a2 Aggregates

Submit test resulis for aggregate quality in accordance with ASTM C 33.
Where there is potential for alkali-silica reaction, provide resufts of tests
conducted n 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.

a3 Admixtures

Submit test results in accordance with ASTM C 484 and ASTM C 1017 for
concrete admixtures, ASTM C 260 for sir-entraining agent, and manufacturer's
lterature and test reports for comosion inhibitor and anti-washout admixture.
Submitted data shal be basad upon tests performed within 6 months of

submittal.

a4 Cement
Submit test resutts in accordance with ASTM C 150 Portland cement. Submit
cument mil data.

a.5 Water

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

Submit Cestificates for the following:
b1 Curing concrete elements
Submit proposed materials and methods for curing concrete elements.
b2  Fomm removal schedule
Submit proposed materials and methods for curing concrete elements.
b3  Concrete placement and compaction
Submit technical hterature for equipment and methods proposed for use in
placing concrete. Include pumping or conveying equipment including type,

size and material for pipe, valve characteristics, and the maximum length and
height concrete will be pumped. No adjustments shall be made fo the mbdure

design to facilitate pumping.

Ay de g Port Expansion Project
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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 manufacturers description of the radius of influence
under lead. Where flat work is to be cast, provide similar information
relative to the proposed compacting screed or other method to ensure dense

ptacement.
b.4 Midure designs

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

2. The Contractor shall submit shop drawings and erection drawings for formwork and
scaffolding at least 14 days prior to commencing the woik.

Each shop drawing and erecton drawing shall bear the signature of a Contractor's qualified
Engineer. Detalls of all proposed formwork to be prefabricated and formwork to produce
special finishes shall be submitted to the Engineer for approval before any materials are
ordered. if the Engineer 30 requires, samples of proposed formworks shall be constructed
and concrete placed at the Contractor's expense so that the proposed methods and
finished effect can be demonstrated.

The Contractor shall submit shop drawings showing reinforcing bar placing and bar fists
for the Engineers approval. Such shop drawings shall show also supplemental bars for
forming, strengthening frames of bars of sufficient rigidity to withstand forces during placing
concrete. if necessary, shaped steel may be added to improve rigidity of the frame of bar.

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

Details shall be prepared for placement of reinforcement where special conditions occur,
nciuding mest congested areas and connection between pre-cast concrete and concrete n-
situ,

All shop drawings shall be reviewed by the Engineer within seven (7} days after receiving

them. At least two (2} days prior to pouring concrete, the Contractor shall submit to the
Engineer a pouring permit for his inspection and approval.

MATERIAL REQUIREMENTS

CEMENT
Unless otherwise specified in the Drawings, only one (1) brand of cement shall be used for
any individual structure. In determining the approved mix, only Portland cement shall be used
as the cementitious matenal.
1. Portland Cement. ASTM C 150

Type | (for general use in construction)

Abxa da bog Port Expansion Project
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ADMIXTURE (IF NECESSARY)

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

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 deletericus 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
ta 9.5 mm to No. 4 sieve. The materiat shall be well graded between the limits indicated and
individually stockpiled. #t shall be the Contractor's responsibility to blend the materiais to
meet the gradation requirements for various types aof concrete as specified hersin.

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 (2} 100 - - -
38.0mm (1 1/2) 95-100 100 » -
31.8mm (1 1/4") - 90-100 306 -
25.0mm (17) ; - 50100 _
19.0mm (3/47) 35-70 25-90 » 100
16.0mm (5/87) - - 20-55 85- 100
8.5mm (3/") 10-30 0-10 0-10 6-20
No. 4 0.5
Abre de bog Port Expenaion Project
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Fine Aggregate

Technical Specfications.
{Ranforcad Concrete)

ASTM C 33 except for gradation which has boen ravised to meet local conditions unless
otherwise required by the Engineer, grading of find aggregate shal be as foliows:

b.

WATER

AGTM Sioves % by Weight Passing
9.5mm (3/87) 100
No4 90-100
No.8 T,
No. 16 o
No. 30 &5
No. 50 .
No. 100 —

Grading of fine aggregates shail 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 {o prevent segregation.

The mixing water shall be clear and apparently clean. i it contains quantities or substances that
discolor it or make it smsll or taste unusual or objectionable, or cause suspicion, it shall not be used
uniess service records of concrete made with it (or other information) indicated that it is not injunous
to the quality, shall be subject to the acceptance criteria as shown in Table 6.3 and Table 8.4 or as
designated by the purchaser.

When wash water s 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 undesirable reactions with admixtures or aggregates occur.

Table 6.3 Acceptance Criteria for Questionable Water Supplies

Tast

Linits

Control at 7 days

Compressive strength, min. %

90

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

ARra da bog Part Expansion Projact
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T i
(Reinfarcad Coancrata)
Color Colorless
Odor Odorless
Total Solids 500 parts/miliion max.
PH value 451085
Tabie 6.4 Chemicatl Limitation for Wash Water
Lim#s
Chemical Requirements, Minimum
Concentration
Chiorkle as C1" expressed as a mass percent
of cement when added to the C1Y 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
envinohment and exposed to chloride
3. Conventicnally reinforced concrete in a moist 0.15 percent
environment but not axposed to chloride
4. Above ground building construction where No limit for corrosion
the concrete will stay dry
Sulfate as SO, ppmt* 3,000
Alkalies as {Na,O + 0.658 K20), 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 opague.
Burlap of commesrcial quality, non-staining type, consisting of 2 layers minimum.
Membrane Formting Curing Compound

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

Abre da Bog Port Expanalon Project
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JOINTING MATERIALS

1. Sealant
Sealant shall 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, meling, shrinkage,
running, loss of adhesion for a period of five years from the date of acceptance of work.

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

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

4 Joint fifler shall conform to ASTM D1751 (AASHTO M213) non-extruding. resilient
bituminous type. Filier shall be fumished for each joint in single piece for depth and width
required for joint, unless otherwise authorized by the Engineer. When more than one piecs is
authorizad for a jeint, abutting ends shall be fastened and hold securely to shape by stapling
of other positive fastening.

EPCXY BONDING COMPCUND

ASTM C 881. Provide Type | for bonding hardened concrete to hardened concrete; Type It for

bonding freshly mixed concrete to hardened concrete; and Type Il as a binder in epoxy mortar or

concreta, or for use in bonding skid-resistant materials t0 hardened concrete. Provide Class B if

placamerit temperature is between 4 and 16°C; or Class C i placement tempersature is above
16°C.

REINFORCEMENT

Steel reinforcement, other than Steel for Pre-stressing, used in Reinforced Concrete, shall conform
1o 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 Reirforcement
TIE WIRE
Tie wire shall be plam, cold drawn annealed steel wire 1.6 mm diameter.
SAMPLES AND TESTING
1. Cement

Abra da Bog Port Expansion Projct
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Sampled either at the mil or at the site of work and tested by an independent commercial or
gaveinment 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 fumished for each lot of cement and shall include all test data, results, and
certifficates that the sampling and testing procedures are in conformance with the
Speafications. No cament shall be used urtd 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
dslivered at the Site and later found after test to be unsuitable shak 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. Al other aggregates tests
required by these Specifications shall be made on the initial source samples, and shall be
repeated whenever these 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. i
requested by the Engineer additional testing of the materials shall be made at the
Contractor's expenss.

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 38. Test specimens will be evaluated separately by the
Engineer, for meeting strength level nequirements for each with concrete quaiity of ACI 318.
When sampiles fail to conform to the requirements for strengths, the Engineer shall have the
nght 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 resuits of the strength 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 ghall be made in conformance with ASTM C 42,

Core specimens shall be obtained by the Contractor and shall be tested. Any deficiency
shalt be comected of 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 bome by the Contractor. if any concrete shows
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evidence of failure during the load test, or fails the load test as evaluated, the deficiency be
comrected in @ manner approved by the Engineer at no additional cost to the

Authority.
6.  Chemical Admbdures/Additives

The admixtures/additives if approved shall conformed to ASTM C 494 and ASTM C 1017.
The testing shal? 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 untit proven by retest to be satisfactory.

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

7. Jointing Materials and Curing Compound Samples

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

10 kg of joint seatant

1m length of joint filler

5 hi. of curing compound
1m length of joirtt backing

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

EXECUTION
DELIVERY, STORAGE AND HANDLING OF MATERIALS

apoo

1. Cement

Do not deliver concrete until vapor barrier, forms, reinfarcement, embedded items, and
chamfer strips are in piace and ready for concrete placement. ACI 301 and ASTM A 934
for job site storage of matenals. Protect matenials from contaminants such as grease, o,
and drt. 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, propery ventilaied structures with adequate pravisions for prevention of
absorption of moisture. Storage accommodations for concrete matevials 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 buik or in sound and propeily sealed bags and while
being loaded or unkaded and during transit fo the concrete mixers whether conveyed in
vehicles or in mechanical means. cement shal be protected from whether by effective
coverings. Efficient screens shall be supplied and erected during heavy winds.
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If the cement is delivered in bulk, the Contractor shall provide, at his own cost, approved
siles of adequate size and numbers to store stfficient 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 unkoading to ensure
that the resulting dust does not constitute a nuisance.

if the cement is deliverad in bags. the Contractor shall provide, at his own cost, perfectly
waterproofed and well ventilated sheds having a floor of wood or coacrete 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 shail 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 ba used in the order in which it has been delivered.

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

2. Aggregate

Ali 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 avokd the inclusion of dirt and other foreign
materials m the concrete. All such bins shall be emptied and cleaned at intervals of every
six {6} months or as required by the Engineer. Each size of aggregate shall be stored
separately unless otherwise approved by the Engmeer.

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 will have true surfaces free of offset, waviness or bulges and
will conform accurately to the indicated shapes, dimensions, lines, eievations and
positions. Form surfaces that will be in contact with concrete shafl be thoraughly cleaned
before each use.

2. Design

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

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

Chamfesing

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

Coatings

Forms for exposed surfaces shall be coated with form ofl or formrelease agent before
reinforcement is placed. The coating shall be a commercial formulation of satisfactory and
proven perfarmance that will not bond with, stain, or adversely affect concrete surfaces, and
shaill nat 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 costing
shall be used as recommended in the manufacturers printed or written instructions.
Forms for unexpased 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 shalf be removed before placing concrete.

Removal of Forms shall be done in a rmanner as to prevent injury to the concrete and to insure
caomplete 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 axpiration 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 uniess otherwise approved by the
Engineer.

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

Vertical sides of beams and walts, {ift exceeding 1.2 m 36 hours Softiiits of main slabs and
beams (props left under) 5 days

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

Controt Test

if the Contractor proposes to remove forms earlier than the period stated above, he shalt be
required to submit the resuits of control tests showing evidence that concrete has attained
sufficient strength to pemit 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 mokis at the end of 24 hours and stored in the structure
as near the points as practicable, the same piotection from the elements during curing as is
given to those portions of the structure which they represent, and shall not be removed from
the structure for transmittal to the laboratory prior fo expiration of three fourths of the
proposed period before removal of forms. Cylinders will be tested by and at the expense of
tha Contractor. Supporting forms or shoring shall not be removed until control test
specimens have attained strength of at ieast 160 kg/sq cm. The newly unsupported portions
of the structure shall not be subjected to heavy consiruction or matenal loading.
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REINFORCEMENT

1.

Reinforcement

Fabricated to shapes and dimensions shown and shall be placed where indicated.
Reinfarcement shall be free of loose or flaky rust and mitl scale, or coating, and any other
substance that wouild reduce or destroy the bond. Reinforcing steel reduced in section shal
not be used. After any substantial delay in the work, previously placed reinforcing steel for
future bonding shall be inspected and cleaned. Reinforcing steel shall not be bent or
straightened in 2 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 t0 bend or straighten reinforcing
steel shall not be permitted. Bars shall be moved as necessary to avoid interference with
other reinfarcing steei, 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 steed shall not be splicad 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 Dlameter | Nominal Perimeter | Nominal Sectional Unit Weight
{mm) {mm) Area (kg/m)
{sq. mm}

10 34 78.54 0.616
12 37.7 113.10 0.888
16 503 20110 1.579
20 62.8 314.20 2.466
25 78.5 490.90 3.854
28 88.0 815.70 4833
32 106.5 804.20 6.313
36 1131 1,017.60 7.991
40 1257 1,256.60 9.864
50 157.4 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 futune extensions
shall be protected from comosion.

Supports shall be provided in conformance with AC) 315 and ACI 318, unless otherwise
indicated or specified.
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6. Concrete Protection for Reinforoement

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

b. Tolerance for Concrete Cover of Reinforcing Steed other than Tendons.

Minimum Cover

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

DESIGN STRENGTH OF CONCRETE

Concrete for structural parts or mambers 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 concreta 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 comresponding 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) standand
cylinder sampies for approval at least one (1) month prior to the start of each concreting schedule.
Such samples shall be prepared in the presenca of the Engineer.

Standard laboratory strength tests for the 7, 14 and 28 days pericds shall be taken to all concrete
sampies 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, hanxdling and transporting samples from jobsite 1o the labaratary and the cost of
subsequent tests made until the desired mix is attained shall be for the account of the Contractor.

Slump Test shafl be made in conformance with ASTM C143, and uniess atherwise specified by the
Engineer, slump shall be within the following limits:

Skamp for Vibrated Concrete
Structural Element
Minimam Maximum
Pavement Concrete 25mm 50mm
Abea o2 g Port Expanaion Project
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Pre-cast Concrete S0mm 70mm

Lean Concrete 100mm 200mm

Sacked Concrate 25mm 50imm

All other Concrete 50mm 90mm
Samping: Provide suitable facilities and Jabor 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 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 cperated mixers. Mixing plant and
equipment for transporting and placing concrete shall be arranged with an ample
auxliary installation o provide a minimum supply of concrete in case of breakdown of
machinery or in case the normal supply of concrete is disrupted. The auwgiary supply
of concrete shall be sufficient to complete the casting of @ section up to a
construction joint that witl meet the approval of the Engineer.

Equipment having compenents made of aluminum or magnesium alloys, which
wotlld be in contact with plastic concrete during mixing, transporting of 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 controling the amount of water used.

Matenals shall be measured by weighing. The apparatus provided for weighing the
aggregates and cement shall be suilably 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 msure 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-%% percent for any size of aggregate, or one
percent for the total aggregate in any batch.

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

MIXING CONCRETE AT SITE

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

The pick-up and throw-ovar blades of mixers shall be restored or replaced when any
part or section is wom 20 mm or more below the originat 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 sepamste and distinct from the

aggregate hopper or hoppers.

The discharge mechanism of the bultk cement weigh hopper shall be interiocked
against opening befare the full amount of cement is in tha hopper. The discharging
mechanism shall be interlocked against opening when the amount of cement in
the hopper is underwexght 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 shail be
taken and the maisture content determined for each kind of aggregate.

The batch shall be so charged info the mixer that some water enter in advance of
comant and aggregates. Al 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, of in other conditions which reduce or vary
the required quantity of cement m the concrete midure.

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 matenials composing a
batch except water shall be deposited simultaneously inta 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 pericd 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 interdocked that
during nomal 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 mic. When mixing is to cease for a period of one hour or
more, the mixer shall be thoroughly cleaned.

In case of rubbie concrete, proper mixture and placing of concrete and stonesfrocks
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shall be in accardance to the approved plan. Methodology of work shall be approved by
the Engineer.

3. MIXING CONCRETE IN TRUCKS

a. Truck mixers, unless otherwise authorized by the Engineer, shall be of the revolving
drum type, watertight, and so constructed that the concrete can be mixed to insure
a uniferm distribution of maternials throughout the mass. All sclid materials for the
concrete shall be accurately measured and charged into the drum at the
proportioning plant. Except as subsequently provided, the truck mixer shali be
equipped with a device by which the quantity of water added can ba readily
vecified. 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 veriffied by the Engineer.

b. The maximurmn size of batch in fruck mixers shall not excead the minimum rated
capacity of the mixer as stated by the manufacture and stamped in metal on the
mixer. Truck mixing shall, unless ctherwise 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.

C. Mixing shall begin within 30 minutes after the cement has been added eithes to the
water or aggregate, but when cement is charged into a mixer drum confaining
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 hanmful effects on the cement.

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

JOINTS

1. Na reinforcement, corner protection angies or other fixed metal items shall be run
cortinuoustly through joints containing expansion-joint filler, through crack-control jomts in slabs
on grade and vertical surfaces.

2. Preformed Expansion Joint Filer
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-jaint filler strips shall be installed at the
proper levet bslow 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 cleansd 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

Abra de Bog Port Expanaion Project
Pt of Alzos e log, Qooxients) Mingorp



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

c. Construction Joints

Unless otherwise specified herein, all construction joimts shall be subject to
approval of the Engineer. Concrete shall be placed continuously so that the unit
will be monoiithic in construction. Fresh concrete may be placed against adjoining
units, provided the set concrete is sufficiently hand 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. Placerment of concrete shall be at such rate that the
surface of concrete not carmied to joint levels will not have attsined initial set before
additional concrete is placed thereon. Lifts shalf terminate at such levels as are
indicated or as to conform to structural requirements as directed. if horizontal
construction joints are required, a strip of 25mm square-edged lumber, beveled to
facilitate removal shall be tacked to the inside of the forms at the construction joint.
Concrete shall be placed to a point 25mm above the underside of the strip. The
strip shall be removed one hour after the concrete has been placed. Any imegularities
in the joint Ene shall be levelad off with a wood ficat, and al! 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 fo 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-handling equipment. Such equipment shall not be wheeled over
reinforcement nor shall runways be supported on reinforcement.

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

PLACING CONCRETE
1. Handling Concrete

Concrete shall be handled from mixers and transported to place for final deposit in a
comtinuous manner, as rapidly as practicable, and without segregation or foss of ingredients
untit the approved 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
cunng 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
cieaned in advance of placing subsequent lifts. Concrete shall not be allowed o drop freely
more than 1.5m in unexposed work nor more than 1.0 m in exposed work; where greater
drops are required, tremie or other approved means shall be employed.

2 Time Interval between Madng and Placing
Concrete mixed in staionary mixers and transported by non-agitating equipment shall be
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placed in the forms within 30 minutes from the time ingredients are charged into the
mbdng drum. Concrete transported in trick mixers or truck agitators shall be delivered io 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 dischanged from the mixer at the jobsite.

Hot Weather Reguirements

The temperature of concrete during the period of mixing while in transport andfor during
placing shall not be pemitted 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
ptacad but shall be rejected, and shall not thereafter be used in any parnt of the pesmanent
works.

a. Control Procedures

Provide water cooler faciities and procedures to control or reduce the temperature of
cement, aggregates and mixing handling equipment to such temperature that, at all
times during mixing, transporiing, handiing 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 mwist by fog sprays, or other
approved means, applied shortly after ptacement, 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 Standand
ACI 305.

Conveying Concrete by Chute, Conveyor or Pump

Concrete may be conveyed by chuie, 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 pJacement in the forms, and the steps
to be taken ta prevent the formation of cold joints in case the transporting of concrete by
chute, conveyor or pump is disrupted. Conveyors and pumps shall be capable of
expeditiously placing concrete at the rate most advantageous to good workmanship.
Approval will not be given for chutes or conveyors requiring changes in the concrete
materials or design mix for efficient operation.

a. Chutes and Conveyors

Chutes shall be of steel or steel lined wood, rounded in cross section 1igid 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, koss 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.
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b. Pumps shall be operated and maintained so that a continucus stream of concrete
is dalivered into the forms without air pockets, segregation or changes in slump.
When pumping is completed, concrete remaining in the pipeline shall ba 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.

5. Wall and Abutmments

No load shall be placed upon finished walls, foundations or abutments until authorized by the
Engineer. Minimum time before joading shall 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 compiete proposed placing, finishing and
curing operations within the scheduled time; that experienced finishing machine
operators and ceoncrete finishers are provided to finish the deck; that curing
equipment and finishing teols 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 shal
provide suitable means to readily permit measurement of settlement deflection as it
CCCurs.

Should any event occur which, in opinien of the Engineer, would prevent the
concrete conforming to specified requirements, the Contractor shall discontinue
placing of concrete until corrective measures are provided satisfactory to the
Engineer. If satisfactory measures are not provided prior fo mitial set of concrete m
affected areas, the Coniractor shall disconfinue placing concrete and install a butkhead
at a location determined by the Engineer. Concrete in place beyond bulkheads shall
be removed. The Contractor shalt 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 intemal concrete
vibrators supplemented by hand-spading, rodding, and tamping. Tapping or other extemal
vibration of forms will not be permitted unless specifically approved by the Engineer.
Vibrators shall not be used to transpart concrete inside the forms. Intemal 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 concrets,

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

EPOXY BONDING COMPOUND

Abea 48 Bog Part Expse—rsicn Project
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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 laitance,
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 |l for bonding freshly mixed concrete to
hardened concrete; and Type IH 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 18 °C; or Class C if placement temperature is abave 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 including
curing shall be above 10 °C. Fine and loose material shall be removed. Honeycomb, aggregate
pockets, voids over 13mm in diametar, and holes left by the rods or botts shall be cut out to sofid
concrete, reamed, thoroughly wetted, brush-coated with neat cement grout, and filled with modtar.
Mortar shall be a stiff mix of one part Portland cement to not more than 2 parts fine aggregate
passing the Na. 16 mesh sieve, with a minimum amount of water. The color of the moitar shall match
the adjoining concrete color. Mortar shall be thoroughly compacted in place. Holes passing entirely
through walis shall be compiletely filled from the inside face by forcing monar through the outside
face. Holes which do not pass entirely through wall shall be packed full. Patchwork shall be
finished flush and in the sama plane as adjacent surfaces. Exposed patchwork shall be finished
1o match adjoining surfaces in texture and color. Paichwork shall be damp-cured for 72 hours.
Dusting of finish surfaces with dry material or adding water {o concrete surfaces will not be pemitted.

CONCRETE FINISHING DETAILS
1. Concrete Paving

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

2. Smaoath 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 flvat and steel trowel. Smooth finish shall consist of
thoroughly wetting and then brush coating the surfaces with cement fo not more than 2 parts
fine aggregate passing the no. 30 mesh sieve and mixed with water {o the consistency of thick
paint.

3. Broom Finish

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

Abru de Bog Port Evpengion Project
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(Mooring arxd Ferdering System}

ITEM 05 : MOORING AND FENDERING SYSTEM
SCOPE OF WORK

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

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

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

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

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

MATERIAL REQUIREMENTS
MOQRING SYSTEM

Designatexi load capacity of moenng botlards shall be as shown in the drawings, and shall be
referred to as the maximum load capacity. The mooring bollards shall be at rupture stage upen
reaching the maximum load capacity.

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

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

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

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

The exposed surface shall be coated with nust proof paint and finishing paint, which shall be coaktar
epoxy of 120m miscron thickness in accordance with JIS K5623 or the approved standard.

Base Steel:
Chemical composition and mechanical properties of base metal to be used for fabrication of

mooring bollard and its accessories shall comply with ASTM A36 and other required standard stated
therein.

Abm de bog Port Expanaton Projact
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Technical Specicationa
(Mooring and Fandering System)

Concrete Foundation :

Concrete foundation for mooring bollards shalt conform to the requirements of the Section
conceming "Reinforced Concrete”.

Visual Inspection :

All mooring bollards defivered 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 cerifying that materials meet the
specified standards.

Test Inspection:

{inspection of alf materials and methods of fabrication shall be carried out by the Contractor.
However, the Engineer reserves the right to inspect all facilities at any time duding the
manufacture to ensure that the matenals and workmanship are in accordance with
Specifications and the best of workmanship.
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Tachnical Spaciicabone
{Mooring and Fendering System)

FENDER SYSTEM

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

PHYSICAL PROPERTIES OF MATERIAL S

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

The physical properties of the rubber compound used for the fenders shall comply with the

folkwing requirements:
Physical Properties and Test Method
Test tem Properties Test Method
Tensile Strength 160kg/sq.m minimum Test piece: ASTM D412
g Elongation 350% minimum Bumbell No. 3 ;L:I;l
Q Hardness 76Hs maximum )
$ Spring Type ASTM
@ hardness test D2240
” (Type A}
=
g- o Tensile Strength St last than 80% of ASTM D412
= 5 Efongation original value Aging by air MIM
e heating: 7021°¢ | D456
& Hardness Not more than oviginal X 96 hours. ASTM
value +8° D2240
Compression Test 30% maximum Heat treatment:
70:1°C x 22 ASTM D395
hours.

Note: Equivalent Standards are acceptable.
FITTINGS AND ANCHORAGE

Anchor bolts and connecting hardware shal! be fabricated using type of steel specified (ASTM A36)
and to the required shapes and sizes shown on the approved plan/drawings.

TESTING, SAMPLING, INSPECTION, ACCEPTANCE, MARKING AND PACKAGING
Testing

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

as indicated in the plan.

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

Abea te Sog Porl Expanaion Project
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Tochrical Soaca
{Mooring and Fendering System

All units shall be tested for performance. The fender shall be compressed repeatedly three
(3) times to the maximum deflection at the speed from 2 to 8 cm. per minute. The load and
deflection values shall be recorded with the precision of 0.1tf and 0.5mm respectively. The
results shall be plotted in the form of ioad-deflection-energy absorption curves. The average
daia obtained in the second and third test loading shall be considered as performance
vaiues.

Inspection

All fenders of each type shall be inspected for compliance to specified dimensions and all
fenders shall be inspected for any sign of flaw or defect inimical 1o its use.

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

Acceptance Toleranca

The acceptance tolerance shall be based on the following:

1. Fender Dimension

Length : -2% to +4%
Width : -2% to +4%
Height : 2% fo +4%
Thickness : -2% 1o +8%

2. Anchor Bolt Holes in Fender
Diameter of the Hole : +2.0mm
Pitch of the Hole : +4.0mm
3. Acceptance tolerance for all fenders supplied shall be as follows:
E = Energy absorption, E 2 Specified E but not more than 10%

R = Reaction force, R = Specified R but not more than 10%

Abra de Bog Port Expansion Project
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Tectrical Spaciicabors
(Moaring and Fandering System)

All fender units shall be cleady numbered and marked. Each fender shall have the following
markings.

1.

2.
3

Packaging

Fender type and manufacturer's name or trade mark
Production serial number

Date of manufacture or its abbreviation

Main dimensions

Project identification as follows:

Name of Port/Project :

Year supplied

The fenders shall be packaged on wooden crate or wrapped individually with Polypropytene
sheets except when shipped comainerized. The bolts and fittings should be placed in crates
and suitably freated for protection when transported by sea and stored m port areas.

EXECUTION

MOORING / FENDERING SYSTEM

All units shall be installed at the locations shown on the drawings and as directed by the Engineer.

Abra the 363 Pt Expowrson Projct
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Tedmics Specificationt
{Piling Warks-PSCSP)

MEM 06 : PILING WORKS {PSCSP)

SCOPE OF WORK

This section covers the minimum requirements for the fabrication, hauling, spotting, driving and
finishing of the containment structure.

The Contractor may however, adopt, in additicn to this minimum requirements additional provisions
as may be necessary to insure the successful prosecution of the piling works.

MATERIAL REQUIREMENTS
PRE-STRESSED CONCRETE SHEET PILES

Pre-stressed concrete sheet piles shall be constructed in accordance with the standard practice
empioyed for the particular system specified and as directed by the Engineer subject to the
following claussas.

1. Pre-stressed concrete sheet piles shall be of readymade products of approved fabricator
regularly engaged in the production of pre-stressed concrete piles.

2. If an alterative system of pre-stressing to that shown in the Drawings is proposed by the
Contractor, full details, procedures and explanations shall be submitted in writing to the
Engineer for his approval. When approved for the work, the provisions of this Specification
and such other provisions as he may require shall be fully satisfied.

3. Concrete strength, wires/strands, bars to be used for pre-stressed concrete work shall be as
specified in the Drawings.

4 The Contractor shall submit the casting method including pre-stressing, application of stress
and casting schedule and shall obtain the approvat of the Engineer before commencement
of fabricaticn of the piles.

5. The Contractor shall arrange for the Engineer to have free access to the place of
manufacture of the piles.

6. Casting of pre-stressed concrete piles shall be in a manner that there shall be no leakage of
concrete or grout into the space to be occupied by the steel. The ducts shall be of the
comrect cross-section, the ends being formed out as shown on the Drawings or as required
by the pre-stressing system in use. Adequate means, subject to the Engineer's approval,
shall be employed to ensure that their location is maintained exactly throughout the
concreting operations. Passage shal! be provided in the locations indicated on the Drawings
for the injection and escape of grout and the release of air.

Piles shall be cast on a horizontal platform in approved steel moulkds and details of the
formwork and methods of concreting shall be as specified. The concreting of each pile shall
be completed on one continuous operation and no interruption shall be permitted.

The pile butt must be formed truly squane to the axis of the pile. Provision for standard
splicing shall be provided unless otherwise ordered by the Engineer.

7. Anchorages shall be made from steel of a suitable quality to withstand permanently the
forces impesed upon them, and shall in general be in accordance with the normal practice of
the proprietors of the pre-stressing system in use.
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Technical Specifications
(Piling Works-PSCSP,
8. Application of stress, grouting of pre-stressing cables, protection of pre-stressing cabie
anchorages and other necessary steps to complete the pre-stressing process shall conform
to the standard practice of the pre-stressing systemn in use or as directed by the Engineer.

9. When the stress has been fransferred to the pile, the pile shall exhibit no curvature in its
length on any face greater than 3 millimeters deviation along a chord of 15 meters (1 in 500}.

10.  Pre-cast pre-stressed units shall be lifted only by lifting holes as indicated in the Drawings,
or when not provided can be litted by slings placed securely at cofresponding points. Units
shall be kept in the upright position at all imes and shock shall be avoided. Any unit
considered by the Engineer to have become sub-standard in any way shall be rejected and

replaced by an acceptable unit.

11. Each pre-stressed member is to be uniquely and permanentty marked to show its type, date
of casting, length of pile and any control markings as ordered by the Engineer

2.  Forms shall conform to the geometry of the pile with the provision of chamfer as shown on
the Drawings.

13.  Not less than five (5) cyfindrical specimens shall be made for each casting batch of which at
least two (2) shall be reserved for 28-day test, one (1) for 7-day, one (1) for 14-day, and one
(1) test prior to lifting of pre-stressed concrete piles from the casting bed. Lifting of piles shall
only be done if the result of the compressive strength has reached at least 60% of the
specified compressive strength.

TIE ~ RODS and FITTINGS

All components of tieqod assemblies to be supplied, assembled and installed by the Contractor
shall be in accordance with the applicable requirements of the ASTM standards. The tie-rods shall
have upset readed ends and the minimum yield point shalt be as shown on the drawings.

Boilts for assembly of structural steef and for connections or special sections shall conform to ASTM
AJ325 and ASTM A 307 or as specified on the Drawings.

EXECUTION

Uncapped ple heads shall be protected against damage by the use of appropriate pile driving caps
and/or cushions to centralize the driving impact.

The pile headers shall be of sufficient rigidity and fixity to hold the pile firmly n position and true
alignment during driving operations.

A hydraulic or diese! pile hammer shall be used for driving the pre-stressad concrete piles.

The required weight of ram for the hydraulic or diesel pile hammer ranges from 2.5 to 3.5 tons or at
least 25% (1/4) of the weight of sheet pile.

The fall of hammer shall not exceed 6m. (18.18 f.) and shall be of uniform frequency to avoid injury
to the piles.

Piles driven shall be held firmly in position in axial alignment with the hammer by means of leads of
adequate length. Approved cushions shall be provided to the piie butts.
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{Piling Works-PSCSP)

Filing shall commence from the interior outward as the lateral displacement of soil may influence
driving and heaving of already driven piles.

Every effort shafl be made to drive continuously without interruption.

The Contractor shall repair all damages to piles duning driving. A minimum cut - off allowance, not
less than 600 mm shadl be provided for all comections at in-place splices and at &l the pile heads for
removal after completion of the driving.

The piles which have been uplifted after being driven shall be re-driven to the required penetration
after completing other acfivities in the nearby areas. As heaving is anticipated, survey benchmarks
shoukd be established and elevations must be taken of the driven piles adjoining the piles being
driven to avoid pile dispfacement affected by the swell rise of sub-sof structures.

LENGTH OF PILES

The length of piles indicated in the drawings are predetermined lengths considering the actual soil
classification and/or behavior based on geotechnical consuttancy report.

INTERRUPTED DRIVING

When driving is stopped before final penetration is reached and/or refusal is attained, the record of
pile penetration shak be taken onty after a minimum of 30 cm. {12 in.) total penetration has been
obtained on resumption of driving.

ALIGNMENT TOLERANCE

Piles driven shall be within the allowable tolerance in alignment of 10 cm. {4 in.) in any direction.
DAMAGED AND MISDRIVEN PILES

1. Piles shall not be more than 10 cm. {4 in.} out of place at cut-off level. All vertical piles shall
not be more than 2% out of plumb.

2 Any pile damaged by improper drivirig or driven out of its proper location, or driven out of
elevation fixed on the plans, shall be corrected/withdraw/replaced correspondingly at the
Contractor's expense.

The method to be adopted in each case shall be at the discretion of the Engineer.
OBSTRUCTICN

Where boulders or other obhstructions make it impossible to drive certain piles in the location shown
and to the required bearing sirata, the Engineer may order additional pile or diverted the alignment
to other suitable location.

PILE DRIVING RECORDS

The Contractor shalt keep records of each pile driven and shafl furnish the Engineer two {2) signed
typewritten/computerized copies. The records shall show the number of blows per .50 m. of initial
penetration taken from tha free fall elevation of the pile down to required peneiration depth, the
penctration under the last 10 blows, and the cakulated safe load according to the Hiley's Formula
as stated in bearing power of piles.
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TESTING OF MATERIALS
The requirements regarding testing of concrete and reirforcement used in reinforced concrete piles
and sheet piles shall be in accordance with “Reinforced Concrete”.

However, the Engineer may conduct the necessary testing at the approved fabricator’s casting yard
whenever he considers necessary. Tests shall be carried out at the Contractor's expense.

High Tensile Strand shall be tested according to the fatest ASTM Standard and PPA Circular.
STORAGE AND HANDLING OF PILES

When raising or transporting piles, the Contractor shall provide slings or other equipment to avoid
any appfeciable bending of the pile or cracking of the concrete. Pile materials damaged in handting
or driving shall be removed from the site and replaced by the Contractor at his expense.

Concrete piles shall be so handled at all times as to avoid breaking or chipping of the edges.

PILE CHIPPING

Each pe shall be chipped-off to required elevation as indicated in the drawing. The contractor shall
ensure that no damaged/cracked on the main pile will occurred after @ach chipping. Reinforcement

from driven ptles {dowels and strand) shall not be cut and wilt be incorporated to the construction of
deck. Spiicing of dowets are allowed in case of pile cutting due to eary refusal.
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TEM 07 : PILING WORKS (RC SHEET PILE/CORNER SHEET FILE)
SCOPE OF WORK

This section covers the minimum requirements for the fabrication, hauling, spotting, driving and
finishing of the containment structure.

The Contractor may however, adopt, in addifion to this minimum requirements additional provisions
as may be necessary to insure the successful prosecition of the piling works.

MATERIAL REQUIREMENTS
PRE-CAST REINFORCED CONCRETE {RC SHEET PILE/ RC CORNER SHEET PILES)

Pre-cast reinforced concrete sheet piles shall be constructed in accordance with the standard
practice employed for the particular system specified and as directed by the Engineer subject to the
following clauses.

1. The Contractor shall submit the casting method including casting schedule and shall obtain
the approval of the Engineer before commencement of fabrication of the piles.

2. The Contractor shalt amange for the Engineer to have free access to the place of
manufacture of the piles.

3. Pre-cast reinforced concrete sheet piles shall be supplied in accordance with the details and
sections shown in the drawings. The class of concrete and quality of reinforcing steel shall
be in accordance with the provisions of the specification for "Reinforced Concrete® unless
otheiwise noted in the drawings.

4, Casting of RC sheet piles shall be done with the length lying horizontally. The pile yard must
be reasonably level and the ground sufficientty compact or hard, stable and not subject to
any settlernent, scour or erosion.

5. Pre-cast units shall be Efted only by lifting bars as indicated in the drawings, or when not
pravided can be lifted by slings placed securely at comesponding points. Units shall be kept
in the upright position at all times and shock shall be avoided. Any unit considered by the
Engineer to have become sub-standard in any way shall be rejected and replaced by an
acceptable unit.

6. Each pre-cast member is ta be uniquely and permanently marked to show its type, date of
casling and length of pile.

7. Foms shall conform to the geometry of the pile with the prowision of chamfer as shown on
the Drawings.

8. Anchorages shall be made from steel of a suitable quality to withstand permanently the
forces imposed upen thent, and shall in general be i accordance with the normal practice of
the proprietors of the pre-stressing system in use.
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{Phing Works-RC Comer Pila)

TiE — RODS and FITTINGS

All components of tie-rod assemblies to be suppbed, assembled and installed by the Contractor
shall be in accordance with the applicable requirements of the ASTM standards. The tie~ods shall
have upset treaded ends and the minimum yield point shall be as shown on the drawings.

Boits for assembly of structural steel and for connections or special sections shall conform to ASTM
A325 and ASTM A 307 or as specified on the Drawings.

EXECUTION

Uncapped pile heads shall be protected against damage by the use of appropriate pile driving caps
andfor cushions to centralize the driving impact.

The pile headers shall be of sufficient rigidity and fixity to hokl the pile fimly in position and true
alignment during driving operations.

A hydraulic of diesel pile hammer shall be used for driving the pre-stressed concrete piles.

The required weight of ram for the hydraulic or diesel pile hammer ranges from 2.5 to 3.5 tons or at
least 25% (1/4) of the weight of sheet pile.

The fall of hammer shall not exceed 6m. (19.18 &) and shall be of uniform frequency to avoid injury
to the piles.

Piles driven shall be heid firmly in position in axial alignment with the hammer by means of leads of
adequate length. Approved cushions shall be provided to the pile buits.

Piling shall commence from the mterior outward as the lateral dispiacement of soil may mﬂuence
dniving and heaving of already driven piles.

Every effort shall be made to drive continuously without interruption.

The Contractor shall repair all damages te piles during driving. A minimum cut - off allowance, not
less than 600 ram shall be provided for all comrections at in-place splices and at all the pile heads for
removat after completion of the driving.

The piles which have been uplifted aftar being driven shall be re-driven to the required penetration
after compieting other activities in the nearby areas. As heaving is anticipated, survey benchmarks
should be established and etevations must be taken of the dnven piles adjoining the piles being
driven to avoid pile displacement affected by the swell rise of sub-soil structures.

LENGTH OF PILES

The length of piles indicated in the drawings are predetermined lengths considering the actual soil
classification and/or behavior based on geotechnical consultancy report.

INTERRUPTED DRIVING
When driving is stopped before final penetration is reached and/or refusal is attained, the record of

pile penetration shall be taken only after a minimum of 30 em. {12 in.) total penetration has been
obtained on resumption of driving.
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ALIGNMENT TOLERANCE
Piles driven shall be within the allowable toleranca in alignment of 10 cm. (4 in.) in any direction.
DAMAGED AND MISDRIVEN PILES

1. Piles shall not be more than 10 em. (4 in.) out of place at cut-off level. All vertical piles shall
not be more than 2% out of plumb.

2. Any pile damaged by improper driving or driven out of its proper location, or driven out of
elevation fixed on the plans, shall be comected/withdraw/replaced correspondingly at the
Contractor's expense.

The method to be adopted in each case shall be at the discretion of the Engineer.

OBSTRUCTION

Where boulders or other obstructions make it impossible to drive certain piles in the location shown
and to the required bearing strata, the Engineer may order additional pile or diverted the alignment
to other suitable location.

PILE DRIVING RECORDS

The Contractor shall keep records of each pile driven and shall fumish the Engineer two (2) signed
typewritten/computerized copies. The records shall show the number of blows per 0.50 m. of initial
penetration taken from the free fall elevation of the pile down to required penetration depth, the
penetration under the last 10 blows, and the calculated safe ioad according to the Hiley's Formula
as stated in bearing power of piles.

TESTING OF MATERIALS

The requirements regarding testing of concrete and reinforcement used in reinforced concrete piles
and sheet piles shalf be in accordance with "Reinforced Concrete”.

However, the Engineer may conduct the necessary testing at the approved fabricator's casting yard
whenever he considers necessary. Tests shali be camied out at the Contractor's expense.

Concrete piles shall be so handled at all times as to avoid breaking or chipping of the edges.

STORAGE AND HANDLING OF PILES

When raising or transporting piles, the Contractor shall provide slings or other equipment to avoid
any appreciable bending of the pile or cracking of the concrete. Pile materials damaged in handling
or driving shall be removed from the site and replaced by the Contractor at his expense.

Concrete piles shall be 20 handled at all times as to avoid breaking or chipping of the edges.

PILE CHIPPING

Each pile shall be chipped-off to required elevation as indicated in the drawing. The contractor shalt
ensure that no damaged/cracked on the main pile will occumred after each chipping. Reinforcement

from driven piles (dowels) shall not be cut and will be incorporated to the construction of deck.
Splicing of dowels are allowed in case of pile cutting due to early refusal.
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iTEM 0B : ROCKWORKS

SCOPE OF WORK

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

SETTING OUT OF WORKS
1. Topographic/Hydrographic Survey

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

2. The Contracter shall set out the Works and shall sofely be responsible for the accuracy of
such underiaking. Visible construction markers shall be used to clearly define horizontal
Iinits 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 Jayers to be installed should more or less be "global in shape”, “angular in surface” and
shoukd avoid “river run rocks”. Rocks that are sub-angular may be subject to the approval of
the Engineer. Rounded or well rounded pieces will not be accepted.

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

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

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

5. All rocks shall conform to the following test designations:

Apparent specific gravity ASTMC 127
Abrasion ASTM C 535

EXECUTION

QUARRY SITE AND ROCK QUANTITY

1. It is the Contractor's responsibility to make necessary suiveys / investigations on quany
sites applicable to the Works, taking into consideration the nature of the rock works required

under the Contract such as required quality, total quantity and daily required quantity,
transportation method and route etc.,
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(Rockworks)

2. The Contractor shall submit data on characteristics of proposed quarry sites together with

the location of sites, test results of their products and samples for the approval of the
Engineer.

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

Should any explosive be used in the quarry operations, the Contractor shall be responsible
to meet laws and regulations, wherever appiicable, established by the Local Govemment
and Central Govermment Department concemed.

4, Despite the Engineer’s previous approval of the natural rock and borrow pits, the Engineer
reserves the right to suspend any operation in cennection with the rock, if, in #s opinion,
such rock s not suitable for the work. in such case, the Contractor shall comply with the
Enginger's instructions.

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

STORAGE OF MATERIALS

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

SAMPLING TEST

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

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

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

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

CROSS-SECTIONS OF COMPLETED ROCKWORK

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

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

GEOTEXTILE FABRIC

52
Tadwient Bocalet
{Gecte st Fabric)

This work covers all the following requirements regarding the installation of geotextile (filter fabric) in

accordance with the lines, grades, and dimensions shown in the drawings.

MATERIAL REQUIREMENTS

The gectextile fabric shall mest the foliowing requirements in full. K 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 geotextite material shall be a nonwoven needle punched type comprising of
needle punched polypropylensa fibers or its equivaient.

b. The geotextile material shalt be UV stabilized to ensure retention of minimum 70%
onginal tensile strength after 90 days exposure to sunlight. The manufacturer shal
submit test results to the Engineer for approval.

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

2 MECHANICAL AND HYDRAULIC PROPERTIES

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

TEST
TECHNICAL PROPERTIES UNIT MINIMUM STANDARD
A_ Physical Characteristics:
Minimum Mass {g/m?) 540 ASTM D5261
(per unit areq)
Thickness (F=2 kpa) mm 45 ASTM D5199
B. Mechanical Properties:
Tensile Strength (mdicd) kN/m 13122 ASTM D4a585
Tensde elongation {(md/cd) % 90/40 ASTM D4595
CBR Puncture Resistance N 3000 ASTM D6241
C. Hydraulic Properties:
Effective Opening Size {mm) 0.08 ASTM D4751
| {Ow Wet Sieving)
Water Permeability:
Permittivity {(s1) 0.5 ASTM D4491
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{Geotoxtle Falwic)

EXECUTION

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

2 Prior to laying of gectextile fitter, stone filler shall be placed between gaps or voids of armour
{ core rocks as likewise mentioned in the requirements of tem “Rock Works™.

3. The non-wooven geotextile filter shall be instalied and lay manually at site as per design
drawings. The filter shali be laid lengthwise down slopes and appropriately anchored along

the top edge.

4, The Engineer reserves the night to sample geotextile delivered to site for individual quality
control testing at the contractor's expense. A matenal 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 1foot sand and gravel bedding. Geotextile failing to resist
puncture shak not be accepted.

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

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

ITEM 10 : RECLAMATION AND FILL
SCOPE OF WORK

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

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

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

The following major items of works are included:

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

a. Compaction of fill matenals
b. Supply and placing of filter fabric

2. The work may also include the construction of temporary dike or struciure to enclose the
reclaration material before the completion of a permanent waterfront containment structure.

MATERIAL REQUIREMENTS
1. Filing Matenals
a. General
Al sources of filing materials shall be approved by the Enginger.

Appropriate quantities of sample of all materials to be used in the Works shalt
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 appraved sources of suitable
grading obtained from excavation, quarries or borrow pits, without excess fines, clay
or silt, free from vegetation and organic matter.

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

The Contractor shali ensure that adequate quantties of required matedals that
comply with the specifications and quality approved by the engineer are available at
all imes.

b. F#l Materials other than Dredged/Excavated Materials
Fi#! materials for reclamation purposes other than dredged materials shad be pit

sand, quarry run, gravel or mine taiings. The fill material shall be of the same quality
or better as approved by the Engineer.
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Tectnical Specicalions
(Rackmation and Fa)

C. Type of Fill Matenals

c.1

c.2

c.3

Sand and Gravel Fill {Offshore/Reclamation)

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

Excavated Materials from Seabed (Offshore/Reclamation)

The excavated materals shall be used for backfiling as directed by the
Engineer.

Select Materials (General Embankment)

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

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

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

Maximum particles stze shall not exceed 75 mm.

The fill maternials shafl be capable of being compacted in the manner
and to the density of not less than 95%.

iv. The matesial shall have a plasticity index of not more than 6 as
determined by AASHTQO T 80.

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

2. Unsuitable Material — Material other than suttable maternials such as:

(a)

(b)
(c)
(d)
{e)
U

Matenials containing detimental quantities of organic matenals, such as
grass, roots and sewerage.

Organic sois such as peat and muck.

Soils with liquid limit exceeding 80 and/or plasticity index exceeding 55.
Soiis with a natural water content exceeding 100%.

Sails with very low natural density, 800 kg/m3 or lower.

Soils that cannot be properly compacted as determined by the
Engineer.

A de lexy Pord Expersion Project
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{Reciamation ard Fif)

will not be accepted by the Engineer.

EXECUTION

Reclamation and Fill
a. General

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

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

b. Replacement, backfiling and reclamation may be done by any method acceptable to the
Engineer. Prior to start of Work, the Contractor shal 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 shalf not release the Contractor from the responsibility
for the adequacy of labor and equipment.

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

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

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

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

TRIAL SECTION

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

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

(Recimetion and Fil)

if a trial section shows that the propased materials, equipment or procedures in the Engineer's

opinion are not sutable for sub-base, the matenal shall be removed at the Contractor's expense,
and a new trial section shalfl be constructed.

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

CROSS-SECTIONS OF COMPLETED RECLAMATION

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

FIELD COMPACTION TEST

Field Density tests to determine the percemt of compaction of the compactable material shalt be
conducted. Compaction of each layer thereafter shalt continue untit the required field density in
accordance with AASHTO T/180 Method D has heen achieved. In place density determination shall
be made in accordance with AASHTO T191/ ASTM D 1556.

TOLERANCE
Elevation : plus 5 cm.

Alra tia Bog Fort Expanaion Promct
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Tectwsical Specificshions
(Agoragate Sub Raae Course)

ITEM 11 5 AGGREGATE SUB BASE COURSE

DESCRIPTION

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

MATERIAL REQUIREMENTS

Aggregate for subbase shall consist of hard, durable particles or fragments of crushed stone,
crushed slag, or crushed or natural grave! and filler of natural or crushed sand or ather finely divided
mineral matter. The composite material shall be free from vegetable matter and lumps or bas of
ciay, and shall be of such nature that it can be compacted readily to form a fim, stabie subbase.

The subbase material shall conform to the following Grading Requirements

Grading Requirements
. Sieve Designation
Standard, mm Altemate US Standard Mass Percent Passing
S0 2" 100
29 1* 65 -85
9.5 318" 40-75
0.075 Ne. 200 0-12

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

The fraction passing the 0.425 mm (No. 40) sieve shall have a liquid limit not greater than 35
and plasticity index not greater than 12 as determined by AASHTO T 89 and T 90, respectively.

The coarse portion, retained on a 2.00 mm (No. 10) sieve, shall have a mass percent of
wear not exceeding 50 by the Los Angeles Abrasion Tests as determined by AASHTO T 96.

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

CONSTRUCTION REQUIREMENTS
PLACING

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

The placing of material shall begin at the point designated by the Engineer. Placing shalt be from
vehicles especially equipped to distribute the material in a continuous uniform layer or windrow,
The layer or windrow shall be of such size that when spread and compacted the finished layer be in
reasonably close conformity o the nominal thickness shown on the Plans.
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Technical Specifications
(Agoregas Sub Bass Course)

When hauling is done over previously placed matenal, hauling equipment shall be dispersed
uniformly over the entire surface of the previously constructed layer, to minimize ruiting or uneven

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

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

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

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

¥f the layer of base material, or parn therecf, does not conform to the required finish, the Contractor
shall, at his own expense, make the necessary comactions.

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

TRIAL SECTION

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

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

i a trial section shows that the proposed materials, equipment or procedures in the Engineer's
opinion are not suitable for subbase, the maternial shafl be removed at the Contracior's expense,
and a new trial secfion shall be constructed.

If the basic conditions regarding the type of matenal or procedure change during the execution of
the work, new trial sections shall be constructed.
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Technical Specificationa
{(Agcregee Sub Base Courte)
SURVEYS AND SETTING QUT WORKS

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

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

Prior to placement of any material, the Contractor shak establish wvisible construction markers to
clearly define horizontal limits of the Work.

TOLERANCES

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

Pemitted vanation from design + 20 mm
THICKNESS OF LAYER
Permitted variation from design + 10 mm
LEVEL OF SURFACE -20 mm
Permitted SURFACE IRREGULARITY 20 mm
Measured by 3-m straight-edge
Pemitted vanation from design +0.3%
CROSSFALL OR CAMBER
Permitted varation from design +0.1%
LONGITUDINAL GRADE over
25 min length

METHOD OF MEASUREMENT

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

ITEM 12 : AGGREGATE BASE COURSE

DESCRIPTION

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

MATERIAL REQUIREMENTS

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

In some areas where the convantional base course matesials are scarce or non-available, the use
of 40% weathered limestone blended with 60% crushed stones or gravel shall be afowed, provided
that the blended maternials meet the requirements of this tem.

The base course material shall conform to the foowing Grading Requirsements

Grading Requirements
Sieve Designation Mass Percent Passing
Standard Altemnate Grading Grading
mm US Standard A B
50 2 100
37.5 1~ - 100
250 1" 60-85 -
19.0 /47 - 60 -85
125 12 35-65 -
475 No. 4 20 - 50 30-55
0.425 No. 40 5-20 8-25
0.075 No. 200 0-12 2-14

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

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

The coarsa portion, retained on a 2.00 mm {No. 10) sieve shall have a mass percent of wear not
exceeding 50 by the Los Angeles Abrasion test detemtined by AASHTO T 96.
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Technical Specifcatons
(Agoragats Base Course)

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

¥ filler, in addition to that naturally present, is necessary for meeting the grading requirements or for
satisfactery bonding, it shall be uniformly blended with the base course materiat on the road orin a
pug mill uniess otherwise specified or approved. Filler shall be taken from sources approved by the
Engineer, shall ba free from hard iumps and shall not contain more than 15 percent of material
retained on the 4.75 mm (No. 4) sieve.

CONSTRUCTION REQUIREMENTS
PLACING

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

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

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

When hauling is done over previously placed matenal, hauling equipment shal be dispersed
uniformly over the entire suiface of the previously constructed iayer, to minimize rutling or uneven

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

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

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

the required compaction.

Immediately following final spreading and smocthening, each layer shall be compacted o the full
width by means of approved compaction equipment. Rofing shall progress gradually from the sides
to the center, parallel to the centerine of the road and shall continue until the whole surface has
been rolled. Any imegulariies or depressions that develop shall be comected by leosening the
material at these places and adding or removing matenal until surface is smooth and uniform.
Along curbs, headers, and walis, and at all places not accessible to the rofer, the base material
shalt be compacted thoroughly with approved tampers or compactors.

if the layer of base matenal, or part thereof, does not conform to the required finish, the Contractar
shaklt, at his own expense, make the necessary corrections.
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{Aagegan Bace Course)
Compaction of each layer shall continue until a field density of at least 100 percent of the
maximum dry density determined i accordance with AASHTO T 180, Method D has been
achieved. In-piace density determination shall be made in accordance with AASHTO T 191/ASTM
D 1556.

TRIAL SECTION

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

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

if 2 tnal section shows that the proposed materials, equipment or procedures in the Engineer's
opinion are not suitable for subbase, the material shall be removed at the Contractor's expense,
and a new trial section shall be constructed.

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

SURVEYS AND SETTING OUT WORKS

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

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

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

TOLERANCES

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

Pesmitted variation from design 10 mm ]
THICKNESS OF LAYER

Pemmitted variation from design + 5 mm
LEVEL OF SURFACE -10 mm
Pemitted SURFACE IRREGULARITY 5 mm
Measured by 3-m straight-edge

Pemmitted variation from design +0.2%
CROSSFALL OR CAMBER

Permitted variation from design +0.1%
LONGITUDINAL GRADE over

25 m in length
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Technical Specicats
{Aggrogeie Base Courss)

METHOD OF MEASUREMENT

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

ITEM 13 : EXCAVATION WORKS
SCOPE OF WORK
General Provisions
1. Ths area shall be excavated at the reguired depth as indicated on the Drawing/s.

2. The work includes fumishing of all labor, materials, plants and equipment required o
completeffinish the excavation works.

Work Schedules

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

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

remxwed/excavated.

3. Prior to excavation works, the Contracior shall establish visible markers te cleardy define the
limits of the excavation.

EQUIPMENTAAYOUT OF WORK

Plant

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

2. The equipment/plant shall be in satisfactorily operating conditions and capable of efficiently
perfomming the excavation works with safety as set forth herein and shall be subject to
inspection by the Engineer at all times.

Physical Data/Layout of Work
1. The Authority does not guarantee to keep the project excavation area free from obstructions.

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

3 The Contractor shall layout his work from the government established ranges and gauges
which shall be pointed out {0 him prior to commencement of the excavation work but shall be
responsible for all measurements in connection therewith.

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

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

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

Displace Materials

1. Should the Contractor, during the progress of the excavation works, lose, dump, throw
ovarboard, sink, misplace any materals, 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 abstruction 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 shal be removed by the Authority and the cost of its removal shall be
daducted from any money due or to become due to the Contractor or proceeded against his
performance bond.

3. Any excavated materials that is deposited other than the designated area wili not be paid
and the Contractor shafl 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 & PPA project Engineer or Authority’s Representative
relieve the Contractor from any of his responsibility under the Contract.

PAY LIMITS

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

SOUNDINGS

1. The Contractor, in the presence or joint with the Authority's Representative and during the
pragress of the 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 excavaton
activities during the month or the preceding period for which payment is being claimed.
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The Contractor will be responsible for al costs involved in tha above mentioned such as

costs for the survey equipment, measurement, markings, matenals and other cost rejated
thereto.
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TEM 14 - SECURITY FENCE

DESCRIPTION

This item shall consist of fumishing, construction and installation of secunty fence components in
any combinations in accordance with this specification, lines, grades and cross-sections shown on
the Plans, or as directed by the Engineer.

MATERIALS REQUIREMENT

Materials shall conform to the respective specifications and other requirements specified below
CONCRETE HCLLOW BLOCKS (CHB)

CHB shall be of standard manufacture, machine vibrated with fine and even texture and well-
defined edges and conforming to the requirements of ASTM C 129. Unless otherwise specified on
the Drawings, it shall have a minimum compressive strength of 4. 14 MPa (600 psi). CHB shall be
non-load bearing uniform and essentially smooth as normally achieves by standard molding
methods and shall be free from any cracks, flaws or other defects,

BEDDING MORTAR

Mortar shafl be composed of 1 part of Portland cement, 3 parts of sand and % part of lime. It shal
have a compressive strength of [14 MPa (2,000 psi)} at 28 days and shall comply with property
specifications for type N mortar set forth in ASTM Specification C 270 and as modified herein,
proportioned and tested in an approved laboratory at the expense of the Contractor. When tested
for water retention, the mortar shall have a flow after suction, of 75 percent or more when mixed to
an initial flow of 125 to 140 percent. When tested for compressive strength, morar shall be mixed
to a fiow of 100 to 115 percent. Aggregate for mortar shatl conform to ASTM C 144,

PLASTER

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

REINFORCING STEEL BARS AND RODS

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

CONCRETE

Minimum compressive strength of concrete shall conform to the specifications in Section of
Reinforced Concrete.

BARBED WIRE AND STEEL/GI PIPE POST

The materials to ba used shall conform to the specifications indicated on the drawings and shall
be approved by the Engineer prior to installation.

CYCLONE WIRE MESH

Cyclone Wire Mesh shall conform to the requirements of ASTM A 121, Class |.
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CONSTRUCTION REQUIREMENT

The Contractor shall perfform such dearing and grubbing as may be necessary to construct the
fence 1o required grade and abignment. Fence shall generally follow the contour of the ground.
Grading shall be pesformed where necessary to provide a neat appearance.

The post shak be erected vertically in position inside the formwork of the foundation block prior 1o
the placing of concrete shall be adequatety supported by bracing to prevent movement of the post
during the placing and setting of the concrete. The post shall be erected to the height and location
shown on the Plans, or as ordered by the Engineer.

Masonry shall be laid plumb, true to line, with level courses accurately spaced. Bond pattem shall
be kept plumb throughout. Comers and reveals shail be plumb and true. Vertical joints shall be
shoved fight. Each unit shall be adjusted to final positton while mortar is still soft and plastic.
Any unit that is disturbed after mortar has stiffened shall be removed and relaid with fresh mostar.
Courses shall be so spaced that backing masonry will level off, fiush with the face work at ail
joints where ties occur. Chases and rake-out joints shall be kept free from mortar or cther debris.

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

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

Spaces around buili-in #ems shall be filled with mortar. Openings around flush-mounted electncal
autlet boxes in wet locations shall be pointed flush with mortar including flush joints above the
boxes. Anchors, ies, accessories, flashing, pipe sleeves and other tems required to be buiilt-in shall
be builiin as the masonry work progresses. Anchors, ties, and joint reinforcement shall be fuily
embedded in mostar.

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

Mortar shall be accurately measured in laboratory-established proportions and mixed with as much
water as may be necessary to produce the wettest workable consistency possible. Mortar shall be
placed in final position within one hour after mixing. Mortar not used or that has started to set within
this time interval shall be discardex.

Joints in exposed-to-view except control joints, joints to be pointed or caulked or sealed, and
openings around flush-mounted electrical outlet boxes in wet locations shall be tooled slightly
concave with the mortar thoroughly compacted and pressed against the edges of the units. Tooling
shall be done when the mortar has been thumbprint hard. The tooled joint shail be finished to
uniformly straight and tree lines and surfaces, smooth and free of tool marks.

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

a. Positioning Bars

Vertical bars shall be positioned accurately at the certesline of the wall. A minimum dearance
between the bars and masonry units of 12mm and between paraiel bars of one diameter of the
reinforcement shall be maintained. Vertical reinforcing shall be hekl in place using metal supports,
centering clips, spacers, tes or caging devices located near the ends of sach bar and at
intermediate intervals of ot more than 192 diameters of the reinforcement.

b. Splices

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

Wekling shall be done in accordance with Standard Code and under supesvision of Engineer.
PAINTING AND CLEANING

I required in the contract, paint shall be in accordance to the specification indicated in the plans and
coondinated with the end user.

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

Abry de Bog Part Expenmsion Propecd
Pust ol Abea de Bog. Qcriclanial Mindoro



73
Tectnical Soeciicab
(Fortiand Cermnent Concrata Pavenont

ITEM 15 : PORTLAND CEMENT CONCRETE PAVEMENT

SCOPE OF WORK
The works include the fumishing of all labor, materials and equipment required for the construction
of gravel base course and concrete pavement. The works shall be in accondance with the lines and
grades shown on the Drawings and in conformity with the Specifications.
MATERIAL REQUIREMENTS
Cement

Portland cemant shall conform to the requirements of the Section *Reinforced Concrete”.
Fine Aggregate

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

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

Clean, fresh, potable water shall be used for the midng of all concrete and mortar and shall
be from a source approved bytheEngineer.Seawaterorbmcldshwatershallnotbeused.

Admbdure

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

TIE BARS AND SLIP BARS

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

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

Joint Filler

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

The concrete for pavement shall satisfy the following requirements:

Minimum 28-day comprehensive strength : 24 MPa
Minimum Flexural Strength : 3.8 MPa
Maximum Aggregate sze : 25 mm

Maximum water cement ratio . 0.52

Proportioning, Consistency and Mixing of Concrete

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

Preparation
The base shail be watered and thoroughty moistened prior to placing of the concrete.
Formwork Construction

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

All forms shall be rigidly supported on a bed of thoroughly compacted material during the
entire operation of placing and finishing the concrete. They shall be set with their faces
vertical s0 as to produce a surface complying with the: required tolerance.

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

Altemative to placing forms, slip-forming may be used. Slip-form paving equipment shall be
equipped with the traveling side forms of sufficient dimensions, shape and strength to
support the concrete laterally for a sufficient length of time during placement to produce
pavement of the required cross section. No abrupt changes in lengitudinal alignment of the
pavement will be permitted. The horizontal deviation shall not exceed 20mm from the proper
alignment astablished by the Engineer.
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Al joints, longitudinal, transverse, etc., shall ba constructed as shown on the Drawings and
shall ba clean and free of all foreign material after completion of shoulder work prior to
acceptance of the work and in accordance with the folkwing provisions:

Longitudinal and Transverse Contact Joints:

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

Placing Concrete

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

in order to prevent the introduction into the concrete of earth and other forexgn matenals, the
men whose duties require them to work in the concrete, shall in general, confine their
movements to the area already covered with fresh concrete. Whenever it becomes
necessary for these men to step out of the concrete, their footwear shall be washed or
otherwise thoroughly cleaned before retuming to the concrete. Repeated carelessness with
regard to this detail will be deemed sufficient cause for removing and replacing such worker.

During the operation of striking off the concrete, a uniform skige of concrete at least 70 mm
in height shali be maintained ahead of the strike-off screed for its entire length. Except when
making a construction joint, the finishing machine shall at no time be operated beyond that
point where this surplus can be maintained in front of the strike-off screed.

After the first operation of the finishing machine, additional concrete shall be added to all kow
places and honeycombed spots and the concrete rescreeded. In any rescreeding, a uniform
head of concrete shall be maintained ahead of the strke-off for its entire length.
Honeycombed spots shall not be eliminated by tamping of grouing.

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

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

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

Whenever the placing of the concrete is stopped or suspended for any reason, tfor a period
of 30 minutes or longer, a suitable bulkhead shall be placed so as to produca a verhcal
fransverse joint. If an emergency stop occurs within 2.5 meters of the contraction or an
expansion joint the concrete shall be removed back to the joint. When the placing of the
concrete is resumed, the bulkhead shall be removed and a new concrete placed and

Abra da Bog Fort Expancion Progect
Parl of Abvu de lag, Octiderntal Mindoro



TMWZE

{Portand Cement Concrele Pavemant)

vibrated evenly and solidly against the face of previously deposited concrete. Any concrete

in excess of the amount needed to complete a given section or that has been depasited
outside the forms shall not be used in the work.

The Contractor shall provide suitable equipment for protecting the fresh concrete in case of
rain, such as screens which will cause the rain water to run off beyond the edges of the
paving, rain proof tarpauling or other methods approved by the Engineer. The equipment
shall be sufficient to shelter from rain alt areas equal to that paved in two hours of work.

Finishing Concrete

The concrete shall be compacted and finished by a mechanical, self-propelled finishing
machine of approved type, having two independently operated screeds. If & machine
possassing only one screed is approved, the screed will not be less than 450 mm wide and
shall be equipped with compensating springs to minimize the effect of the momentum of the
screed on the side forms. The number of driving wheeis, the weight of the machine arxl the
power of the motor shatl be so coordinated as to prevent slippage. The top of the forms and
the surface of the finishing machine wheels shall be kept free from concrete or dirt.

The machine shall at all times be in first-class mechanical condition and shall be capabie of
compacting and finishing the concrete are herein desciibed. Any machine which causes
displacement of the side forms from the line or grade to which they have been properly set,
or causes undue delay due to mechanical difficulties, shall be removed from the work and
replaced by a machine meeting the Specifications.

The finishing machine shall be operated over each section of pavement two or more times
and at such intervals as will produce the desired results. Generally, two passes of the
fimishing machine are considered the maximum desirable.

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

1. The machine shall have two independently operated screeds; the front screed shall
be equipped with vibratory units with a frequency of not less than 3,500 pulsations
per minute. There shall be not less than one vibratory unit for each 2.5 meters length
or portion thereaf, 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 &t least one vibratory pass,
but not more than two passes, unless otherwise directed, or ;

2. The machine shall be equipped with an independently operated vibratory “pan” (of
pans) and two (2) independently operated screeds, the “pan” shall be mounted in a
manner that will permit it to come in contact with the forms and will pemmit vibration of
the full width of lane simultaneously.

There shall be not less than one vibratory unit for each 2 m. length of portion thereof,
of vibrating pan surface. The vibratory units in any individual pan shall be
synchronized and have a frequency of not less than 3,500 puisations per minute. The
front screed shall be capable of operating in a position that will strike off the concrete
at a sufficient height above the top of the forms to allow for proper compaction with
the vibrating pan. This type of vibratory finishing machine shall be operated in such
manner than each section of pavement will receive at least one vibratory pass but
not more than two passes, unless otherwise directed.
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After the final pass of the finishing machine and when the concrete has started to
dry, the surface of the pavement shall be finished with an approved bongitudinal float.
The float may be operated either manualty or by mechanical means. The float may
be either of wood or metal shall be straght and smooth and light in weight so as not
to displace or sink into the concrete surface.

To be effective, the float shall be at least 300mm wide and 3m long. When manuafty
opemted,meﬁoatshailbemovedﬁomedgetoedgewiﬂ:awiping motion and
advance one (1) meter of more.

The succeeding trip shall overlap the previous tnip. A light smoothing lute at least 3
meters long may be used provided approved by the Engineer.

The surface of the pavement shall be tested by the Contractor, before the final
beltirgy, with an approved standard straightedge 3 meter in length. Imegularities so
detected shall ba comected 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 comected before any initial set has developed in the concrete.

After the concrete has been brought to the required grade, contour and smoothness,
it shall be finished by passing aver the concrete a drag of one or two burap clothes,
which give the surface the required roughness. The vehicles used to cary these
cloths may be independent of the concrete-laying machine of may be incorporated
with it and may be operated either by hand or mechanically.

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

As soon as the concrete has attained its initial set, the edges of the pavement, the
longitudinal joints, the construction dummy and expansion joints nat sawn shall be
carefully finished with an edging fool having radius of at least 5mm. The tools, the
special accessories for cutling impressed joints and methods of workmanship shall
be such as will produce a joint whose edges are of the same quakty of concrete as
the other portion of the pavement. Methods and workmanship which make use of
excess moftar of grout in this area shall be eliminated. Unnecessary tool marks shall
be eliminated during work, and the edges left smaoth and true to line.

Striking Forms

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