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Clcagary of Terrms, Abbrpyistion, and
Acmmyma

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

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

Bidder - Refers fo a contractor, manufactures, supplier, distributor and/or consultant who
subr'[lits a bid in response to the requirements of the Bidding Documents. (2016 revised IRR,
Section 5[d])

Bidding Documents = The documents issued by the Procuring Entity as the bases for bids,
fumishing 2l mformation necessary for a prospective bidder to prepare a bid for the Goods,
Infrastructure Projects, and/or Consulting Services required by the Procuring Entity. (2016
revised IRR, Section 5[e])

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

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

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

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

CP1 = Consumer Price Index.

DOLE - Department of Labor and Employment.

DTl - Department of Trade and industry.

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




Giogsary of Temis, Abbreviation, and
Acronyma

specified in the Treaty or Intemational or Executive Agreement. (2016 revised IRR, Section
S[b]).

GFIl - Govermment Financial Institution.
GOCC - Govemment-owned and/or —controlled corporation.

Goods — Refer to all items, supplies, materials and general support services, except Consulting
Services and Infrastructure Projects, which may be needed in the transaction of public
husinesses or in the pursuit of any government undertaking, project or activity, 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 well as procurement of matenals and supplies provided by the Procuring
Entity for such services. The term “related” or *analogous sesfvices™ shall include, but is not
kmited to, lease or purchase of office space, media adverisements, health maintenance
services, and other services essential to the operation of the Procuring Entity. (2016 revised
IRR, Section 5{r])

GOP — Govemment of the Philippines.

Infrastructure Projects — Include the construction, improvement, rehabilitation, demolition,
repair, restoration or maintenance of roads and brdges, railways, airports, seaports,
communication facilities, civil works components of information technology projects, irmigation,
flood control and drainage, water supply, sanitation, sewerage and solid waste management
systems, share protection, energy/power and electrification facilities, national buikdings, school
buildings, hospital buikdings, and other related construction projects of the govemment. Also
referred to as civit works or works. (2016 revised IRR, Section 5[u])

LGUs - Local Govermnment Units.

NFCC - Net Financial Contracting Capacity.

NGA - National Government Agency.

PCAB — Phitippine Contractors Accreditation Board.

PhIIGEPS - Philippine Govemment Electronic Procurement System.

Procurement Project — refers o a specific or identfied procurement covering goods,
infrastructure project or consutting 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 Circutar No. 06-
2019 dated 17 July 2018}

PSA - Philippine Statistics Authority.

SEC -~ Securities and Exchange Commission.

SLCC - Singte Largest Completed Contract.

UN — United Nations.
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INVITATION TO BID



PHILIPPINE ?
PORTS

AUTHORITY %=,

INVITATION TO BID

FOR THE

JAGNA PORT EXPANSION PROJECT, PORT OF JAGNA, JAGNA, BOHOL

The Phitippine Ports Authority, through the Corporate Budget of the Authority for CY 2021,
intends to apply the sum of P409,790,585.71 being the Approved Budget for the Contract (ABC)
to payments uader the contract for the JAGNA PORT EXPANSION PROJECT, PORT OF
JAGNA, JAGNA, BOHOL {LFP BHL NO. 015-2021). Bids received in excess of the ABC shall
be automaticalty rejected at bid opening.

The Philippine Ports Authority now invites bids for the above Procurement Project. Completion
of the Works Is required in Six Hundred Sixty (660) calendar days from the receipt by the
successful 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 lthe Bidding Documents,
particutasly, in Section H {instructions to Bidders}.

Bidding will be conducted through open competilive bidding procedures using a non-
discretionary "passffail’ criterion as specified in the 2016 Revised implementing Rules and
Regulations (IRR) of Republic Act (RA) 9184.

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

A complete set of Bidding Documents may be acquired by interested Bidders on 03 June 2021
from the given address and website(s) befow and upon payment of the applicable fee for the
Bidding Documents, pursuant to the latest Guidelines issued by the GPPB, in the amount of
FIFTY THOUSAND PESOS {P50,000.00). The Procuring Entity shall allow the bidder to present
its procf of payment for the fees in person.

The Philippine Ports Authority’s Bids and Awards Commitiee will hotd a Pre-Bid Conference on
11 June 2021 at 10:00 a.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 ali prospective bidders.

Bids must be duly received by the BAC Secretariat through manual submission at the office
address indicated beiow on or before 29 June 2021 at 1:00 p.m. Late bids shall not be
accepted.

Al bids must be accompanied by a bid security in any of fhe acceptable forms and in amount
stated in ITB Clause 16.

A Bonfacio Drive South Harbor, Port Aree. Maraa 1018 Phiippnes
P.O. Bax 438 Manua Philippeas
Teel. No. (532 5278356 t0 £33 Fax Mo, (*632) 5279858
wabsite www ppa.com gh



Bid opening shall be on 29 June 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 presence of the bidders'
representatives who choose to attend the activity.

The Philippine Ports Authority reserves the right to reject any and all bids, declare a failure of

bidding, of not award the contract at any time prior to contract award in accordarnice with

Sections 35.6 and 41 of the 2016 revised Implementing Rules and Regulations of RA No. 9184,
without thereby incurming any liability to the affected bidder or bidders.

» Required PCAB Registration: LARGE A - Port, Harbor and Offshore
' . Engineering

For further information, pieaée refer to:

BAC Secretariat, Phikppine Ports Authority
Sth Floor, PPA Bldg., A. Bonifacio Drive,
South Harbor, Port Area, Manila
Telephone Noas. 527-47-35

527-83-56 to 83 loc. 539
PPA Website: www_ppa.com.ph
.PhilGEPS Website: www.philgeps.gov.ph

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


http://www.PDa.com.oh

SECTION II
INSTRUCTIONS TO BIDDERS




Scope of Bid

The Procuring Entity, Philippine Ports Authority invites Bids for the Jagna
Port Expansion Project, Port of Jagna, Jagna, Bohol with Project
Identification Number LFP BHL No. 015-2021. -

The Jagna Port Expansion Project, Port of Jagna, Jagna, Bohol is for the
construction of Works, as described in Section V1 {Specifications).

Funding Information

21. The Philippine Ports Authority through the source of funding as
indicated below for CY2027 in the amount of ® 409,790,595.74.

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

The Bidding for the Project shall be govemed by alt the pravisions of RA No.
9184 and its 2016 revised IRR, including its Generic Procurement Manual and
associated policies, 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, advertisement, or invitation to bid by
the BAC through the issuance of a supplemental or bid bulletin.

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 location and the nature
of the worlg (b) climatic conditions; (c) transportation facilities; {(c) 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, Frauduient, 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 coitupt, fraudulent,
collusive, coercive, and obstructive practices defined under Annex “I° of the
20186 revised IRR of RA No. 9184 or other integrty violations in competing for
the Project.




Eligible Bidders

51 Only Bids of Bidders found to be legally, technically, amd
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 fifty percent (50%) of the
ABC adjusted, if necessary, by the Bidder to current prices
using the PSA’s CPI, except under conditions provided for in
Section 23.4.2.4 of the 2016 revised IRR of RA No. 9184.

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

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

5.4. The Bidders shall 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 Councit 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, servants, 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 and/or through
videoconferencingfwebcasting as indicated in paragraph € of the IB.




10.

1.

Clarification and Amendment of Bidding Documents

Prospective bidders may request for clarification on and/or 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 IX. Checklist of Technical and
Financial Documents.

10.2 If the eligibility requirements or statements, the bids, and alt other
documents for submission te the BAC are in foreign language other
than English, it must be accompanied by a translation in English, which
shall be authenticated by the appropriate Philippine foreign service
establishment, post, or the equivatent office having jurisdiction over the
foreign bidder’s affairs in the Philippines. For Contracting Parties to the
Apostille 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 shail govem, 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 Contractor license or
permit shall be indicated in the BDS.

10.4 A List of Contractor's key personnel {e.g., 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 cwnership,
certification of availability 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 IX. Checklist of Technical and Financial
Documents.

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




12.

13.

14.

15.

16.

{TB- 4

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

Ailternative 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 engineering 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 shall ba
considered as fixed prices, and therefore not subject to price escalation during
contract implementation, except under extraordinary circumstances as
determined by the NEDA and approved by the GPPB pursuant to the revised
Guidelines for Contract Price Escalation guidelines.

Bid and Payment Currencies

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

operning.

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 shall be not less
than the percentage of the ABC in accordance with the schedute in the
BDS.

15.2. The Bid and bid security shall be valid until One Hundred Twenty {120)
days from the date set for Bid Opening. Any bid not accompanied by an
accepiable bid security shall be rejected by the Procuring Entity as
non-responsive.

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 Bidders to comply with the said
request shall not be a ground for disqualification.




17.

18.

19.

20.

MB-56

If the Procuring Entity aliows the submission of bids through onling
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 shali 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 similar
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 to justifiable
reasons, the rescheduling requirements under Section 29 of the 2016
revised IRR of RA No. 9184 shall prevail.

18.2. The preliminary examination of Bids shall be governed 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
avaluation of all Bids rated "passed” using non-discretionary pass/fail
criteria. The BAC shalt consider the conditions in the evaluation 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 same deadline and
opened and evaluated simultaneously so as to determine the Bid or
combination of Bids offering the lowest calculated cost to the Procunng
Entity. Bid Security as required by ITB Clause 16 shall be submitted for
each contract {|ot} 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-extendibie period of five (5) calendar days from receipt by the
Bidder of the notice from the BAC that it submitted the Lowest Calculated Bid,
the Bidder shall submit its latest income and business tax returns filed and




21.

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 shall form part of the Contract. Additional Contract documents are
indicated in the BDS.




SECTION I
BID DATA SHEET



Bid Data Sheet

BD1
Bid Dutn Shoot

ITB Clause
5.2 For this purposs, contracts simiar to the Project refer to contracts which
have the same Major Categories of Works which shall be:
Description/Clarification Unit of Quantity
Measure {at least)
1. Pile Driving Works {Offshore) L.m. 5,593 d
2. Reinforced Concrete Works cu.m. 809
3. Rockworks {50-1,000 kgJpc. to cu.m. 6,880
1,000 kgJfpc.}
4. Placing of Fill materials cu.m. 34,857
5. Construction of interfocking sq.m. 4,764
concrete paving blocks
71 Porion of Works affowed to be | Maximum Percentage alfowed to be
subcontracted: subcontracted:
Subcontracting is not allowed Subcontracting is not allowed
103 For Joint Veniure:

Special PCAB License

104

The key personnel must mest the required minimum years of experience

set below:
Generai Relevant
Key Personnet Experi Experionce
(Minimun)
a. Project Managesr Five (5) years
b. Project Engineer Three (3) years
¢. Materials Engineer it One (1} year
d. Construction Safety and One (1) year
Health Officer
a. Foreman Five (5) years /
Part Frofect




BD2

Bl Data Shest

105 The minimurn major equipment requirements are the foilowing:

Please refer to Section 8, Annex 3 Minimurm Major Equipment

Regquirements
12 Value Engineerfing 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 8,195,811.91, if bid security is in cash,
cashiers/manager's check, bank drafi’guarantee of irrevocable letter of

credit;

b. The amount of not less than  20,489,529.79, if bkl security is in Surety |/
Bond.

16 Each bidder shall submit one {1) original and six (6) copies of the Technical
and Financial Proposals, properly labelled, book-bound, with hard cover

and comesponding index tab.

19.2 Partial bids:
Not Allowed
20 Other appropnate ficenses and permits required:
None
21 Other contract documents are as follows:

Construction Schedule and S-Curve, Manpower Schedule, Construction
Methods, Equipment Utilization Schedufe, Construction Safely and Health
Program approved by the Department of Labor and Employment and
PERT/CPM or other acceptable taols of project scheduling.
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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
items were expressly mentioned herein. All the provisions of RA No. 8184 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, applicable 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 IRR of
RA No. 9184 allowing the GPPB to amand 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 Complation of Works

if sectional completion is specified in the Special 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
Completion Date for the whole of the Works).

Possession of Site

4.1. The Procuring Entity shall give possession of all 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 Entity.

42 I possession of a portion is not given by the above date, the Procuring
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 2016 revised IRR of RA No. 8184.

The Contractor's Obligations

The Contractor shalt 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 carry out the supervision of the Works.

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




GCC -2

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 shali fumish the performance
security in any of the forms prescribed in Section 39 of the 2016
revised IRR.

52  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 perfarmance
of this Contract.

Site Investigation Reports

The Contractor, in preparing the Bid, shall rely on any Site Investigation
Reports refetred 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 property(ies) to attachment or
gamishment proceedings, and perpefually disqualify it from
participating in any public bidding. All payabies 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 to additional provisions, if any, set forth in the SCC, the Contractor's
liability under this Contract shall be as provided by the laws of the Republic of
the Philippines.

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

Termination for Other Causes

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

Jagra Port Exparesion Projec
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12.

13.

14.

GCC -3

Dayworks

Subject to the guidelines on Variation Order in Annex “E” of the 216 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
mstructions 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, amrangements, order, and
timing for all the activities in the Works. The submissions of
the Program of Work are indicated in the SCC.

11.2. The Confractor 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. If 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 untit 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 advance 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 instaliments
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 Procuring
Entity's Representative/Project Engineer. Except as otherwise stipulated in
the SCC, materials and equipment delivered on the site but not completely put
in place shall not be included for payment.
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Operating and Maintenance Manuals

15.1.

15.2.

K required, the Contractor will provide "as built™ Drawings and/or
operating and maintenance manuals as specified in the SCC.

if the Contractor does not provide the Drawings and/or 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.
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Special Conditions of Contract

GCC Clause

2

Sectional Completion:

None

4.1

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

Site investigation Report:

12

Permanent struclures: 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, steeliconcrete bridges, fiyovers, aircraft movement
areas, ports, dams, tunnels, filiration and freatment plants,
sewerage systems, power plants, transmission and
communication towers, railway system, and other similar
permaneant structures

10

No dayworks are applicable to the contract.

1.1

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 operating and maintenance manuals are
required is )

The date by which "as built” drawings are required is

15.2

The amount to be withheld for failing to produce "as built®
drawings andfor operating and maintenance manuals by the date
required is A

Project
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Technical Steciicats

{Demoiton srd Removal

ITEM 01 : DEMOLITION AND REMOVAL WORKS

DESCRIPTION

The work includes the fumishing of all labor, materials and equipment required to camy out the
demolition and removal of old structures, post accessories and obstructions including dernolition of
miscellansous concrete curbs etc., as required for the execution of the Contract.

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

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

GENERAL PROVISIONS

1. The Contractor shall be deemed to have satisfied himself of the site conditions, and to have
inciuded in his unit prices provision for all risks that may arise dufing 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, etc., however, no
biasting shall be used unless approved in writing by the Engineer and after obtaining the
written permission of the concemed authorities.

3. The Contractor shall provide suitable equipmert, 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 shall be stored by the Contractor at
places specified by the Engineer/ Accepting authority. Recsiving copy of Tum-Over Report
shall be provided.

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

INTERFERENCE WITH PORT OPERATIONS

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

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

Prior to commencement of the demolition works, the Cantractor shall informyannounce to port users
the schedule of disconnection of utilities.

Fromct
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Tachnicsl Speciications
{Desmolision and Reqovel Vibris)

STORAGE AND DUMPING

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

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

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

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

EXECUTION

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

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

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

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

5. Demolish pavements, curbs, fences, utiliies, services, nawgation aids and the fikes as
determined in the fietd for each project and as shown on the drawings or as directed by the
Engineer.

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

SAFETY

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

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

Projaci
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Technical Speciications
(Piling Works - PSC}

IMEM 02 - PILING WORKS [PRE-STRESSED CONCRETE PILES)
SCOPE OF WORK

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

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 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 Methed Statement which shall
include the following infermation:

1. Program of Works 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. Gontingency plan in the event of encountefing obstrucions or reaching dnving refusal to
minimize distuption/delay especially when using pitch and drive methods.

MATERIAL REQUIREMENTS
TYPE OF FOCUNDATICON 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 proposat.

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 ta the following clauses.

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

2. K an alternative system of pre-stressing to that shown in the Drawings is propesed by the
Contractor, full details, procedures and explanations shall be submitted in wrting 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 strangth, 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 methoed including pre-stressing, application of stress
and casting schedute and shall obtain the approval of the Engineer before commencement
of fabrication of the piles.

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




10.

1.

12.

13.

14.

Tedmnical iSmlcthrt
{Piling Works. - PSC)
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 completed on one continucus operation and no interruption shall be parmitted.

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

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

Application of stress, grouting of pre-stressing cables, protection of pre-stressing cable
anchorages and other necassary steps to complete the pre-stressing process shall conform
to the standard practice of the pre-stressing system in use or as directad by the Engineer.

When the stress has been transferred fo 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).

Precast pre-stressed units shall be lited only by lifting holes/ook as indicated in the
Drawings, or when not provided can be lifted by slings placed securely at coiresponding
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 shal! be rejected
and reptaced by an acceptable unit.

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

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

Not less than five (5) cylindnical 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.

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

EXECUTION
HANDLING COF PILES

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 Enginear.

DRIVING OF PILES

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

The required weight of ram for the hydraufic of diesel pite hammer, ranges from 3.5 10 4.5 tons.

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 butts.
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Technical Speciicabora
(Piling Warks - PSC)
PILE SPLICING
General Provision

1. The alignment of piles shall be plumb and the kength 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 surface must be dry. Clean the dowels with steel brush to
resnoved rust and other impurities. Blow compressed air to the dowel holes.

Pile Splicing Epoxy

Piling 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, appiication and cuiing of epoxy mortar shall
refer to product manual,

Compressive Strength

‘The compressive strength of epoxy mortar (Pile Sphcing Epoxy + Dry Sitica Sand) shall be at least 1.2
times the design compressive strength of pile or 6,000psi.

Mechanical Properties of Epoxy
Cured state at 27° C (80° F) for 24 hours

Mechanical Properties Specification {Test Methods}
Utimate Tensile Strength ASTM D 638
Ultimate Flexural Strength ASTM D 780
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 shall
ensure that no damaged/cracked on the main pile will occurred after each chipping. Reinforcement
from driven piles (dowels and strand) 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 earty refusal.

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 determined by the Hiley’s Formula as follows:

1 2WH
For Diesel Pile Hammer : R = X

8 S+254

1 2WH




Technical Specifications
{Piling Worka - PSC)

For Hydraulic Pile Hammer : R= — x ——m—m
3 S+254
where : R = allowable bearing capacity of pile (if)
W = weight of ram (tf)
H = fall of ram {cm)
S = set (cm)

INTERRUPTED DRIVING

When driving is stopped before final penetration is reached and/or refusal is sttained, the record of
pile penetration shall be taken anly after @ minimurm of 3Q ¢cm. (12 in.) tefal 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 maore than 10 cm. {4 in.} out of place at cut-oft 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 expense
by any of the following methods:

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

The method 1o be adopted in each case shall be at the discretion of the Engineer.

OBSTRUCTION

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

and fo the required bearing strata, the Engineer may onder additional pile of piles driven at other

suitabie location.

RECORDS

The Contractor shall keep records of each pile driven and shall fumish the Engineer two (2} signed

typewrittenVcomputerized 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 Iast 10 blows, and the calculated safe load according to the Hiley's Formuia
as stated in bearing power of piles.

TESTING OF MATERIALS
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Techrical Specifioations
(Piing Works - PSC)

The requirements regarding testing of concrete and reinforcement used in reinforced concrete 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 Sirand shall be tested according to the latest ASTM Standard and PPA Circular
STORAGE AND HANDLING QF PILES

When raising or transpovting piles, the Contractor shall provide slings or other equipment to avoid
any appreciable bending of the pile or cracking of the concrete. Pite matenals 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 imes as to awoid breaking of chipping of the edges.




TEM 03 s REINFORCED CONCRETE

SCOPE OF WORK

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

reinforced concrete structure.

GENERAL PROVISIONS

1.

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

arxi appioved.

The following publications of the issues listed below, but referred to thereafter by basic
designation only, form as an integral part of this Specification to the extent indicated by the
reference thereto:

American Concrete Institute {ACI) Standards:

ACI 117

ACI1 121R
ACI201.2R
ACI 2411

ACI 214R

ACI 301
ACI 3042R
AC) 304R
ACI 305R
ACI 306.1
AC| 308R
AC| 309R
ACI311.4R

ACI 318M

Standard Specifications for Toterances for Concrete Construction
arx]i Materials

Quality Management System 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

Pl:;\eing Concrete by Pumping Methods

Guide for Measuring, Mixing, Transporting, and Placing Concrete
Hot Weather Concreting

Standard Specification for Cold Weather Concreting

Guide to Curing Concrete

Guide for Consolidation of Concrete

Guide for Concrete Inspection

Metric Building Code Requirements for Structural Concrete and
Commentary

Jagne Port Expanwsion Promc
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ACI 347

ACI §P-15

ACI SP-2

Technicat Specifications
(Reintorced Corcreia)

Guide to Formwork for Concrete

Field Reference Manual: Standard Specifications for Structural
Concrete with Selected ACH and ASTM References

ACI Manual of Concrete tnspection

American Society for Testing and Materials (ASTM) Publications:

ASTM C 150
ASTMC 114
ASTMC 185
ASTMC 115

ASTM C 204

ASTM C 151
ASTM C 109

ASTM C 266

ASTM C 191

ASTM C 33
ASTMC 136

ASTMC 117

ASTM C 29

ASTMC 128

ASTMC 87

ASTM C 88

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

Standard Test Method for Fineness of Portland Cement by the
Turbidimeter

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

Standard Test Method for Autoclave Expansion of Portland Cement

Standard Test Method for Compressive Strength of Hydraulic Cement
Mortars

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

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

Standard Specification for Conerete Aggregates

Standard Test Method for Sieve Analysis of Fine and Coarse
Aggregates

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

Standand Test Method for Butk Density (Unit Weight”) and Voids in
Aggregate

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

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

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

Jagra Port Exgperrsion Propct
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ASTM C 142

ASTMC 97
ASTM C 127
ASTM C 535

ASTM C 88

ASTM C 131

ASTMC &4

ASTMD 512
ASTMD 516
ASTM A 615

ASTM A 370

ASTM A 510

ASTMAG

ASTM C 31

ASTM C 39

ASTMC 172
ASTM C 182

ASTM C 293

ASTMC 78

ASTM C 42

10
Technicat Spacilications.
(Rainforcsd Concrels)

Standard Test Method for Clay Lumps and Friable Particles in
Aggregstes

Standasrd 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 Abragion and Impact in the Los Angeles Machine

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

Test Method for Resistance to Degradation of Small-size Coarse -

Aggregate by Abrasion and Impact in the Los Angeles Machine
Standard Specification for Ready-Mixed Concrete

Chioride lon in Water

Sulfate lon in Water

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

Standard Test Methads and Definitions for Mechanical Testing of Steel
Producis

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

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

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

Standard Test Method for Compressive Strength of Cylindrical
Concreta Spacimens

Standard Practice for Sampling Freshly Mixed Concrete

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

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

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

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

Sagna Part Expenen
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Tochnical Speciicats
(Reindorced Corcmie)

ASTM C 174 Standard Test Method for Measusing Thickness of Concrete Elements
Using Drilled Concrete Cores

ASTMC 143 Standard Test Method for Stump of Hydraulic-Cement Concrete

ASTM C 484 Standard Specification for Chemical Admixtures for Concrete

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

ASTM C 171 Standard Specification for Sheet Materials for Curing Concrete

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

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

ASTM 1) 5167 Standard Practice for Metting of Hot Applied Joint and Crack Sealant
and Filler for Evaluation

ASTMA706 Standard Specification for Low-Alloy Steel Deformed and Plain
Bars for Concrete Reinforcement

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

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

ASTM C 1077 Standard Practice for Laboratories Testing Concrete and Concrete

Aggregates for use in Construction and Criteria for Laboratory
Evaluation

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

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

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

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

ASTMC 260 Standard Specification for Air-Entraining Admixtures for Concrete
ASTM C 295 Petrographic Examination of Aggregates for Concrete
ASTMC33 Stardand Specification for Concrete Aggregates

ASTMC42 Standard Test Method for Obtsining and Test Drilled cores and Sawed
Beams of Concrete

Jagrm Porl Expanaon Projact
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ASTM C469 Static Modulus of Elasticity and Poisson's Ratio of Concrete in
Compression

ASTM C 595 Standard Specification for Blended Hydraulic Cements

ASTM C1116 Standard Specification for Fiber-Reinforced Concrete and Shotcrete

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

ASTM D 1179 Fluoride lon in Water

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

ASTM D 1751 Standard Specification for Preformed Expansion Joint Filler for
Concrete Paving and Structural Construction (Non-extruding
and Resilient Bituminous Types)
ASTME 329 Standard Specification for Agencies Engaged in the Testing and/ or
Inspection of Materials used in Construction
c. American Welding Society (AWS)

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

d. Philippine National Standard (PNS)

PNS 49 Steel Bars for Concrete Reinforcement

e. DPWH Standard Specifications

e All other standands hereinafter indicated.

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

SUBMITTALS

1. Test Reports and Certificates shall be fumished and approval recsived before delivery
of certified or tested materiafs to the Project Sites.

a. Submit Test Reports for the following:
a1 Concrete mixture proportions
Submit copies of test reports by independent fest labs conforming to

ASTM C 1077 showing that the mixture has been successfully tested to
produce concrete with the properties specified and that mixture wilf be

Jogoa Port Exparion Projct
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suitable for the job conditions. Test reports shall be submitied along with the
concrete mixture proportions. Obtain approval before concrete placement.
Fully describe the processes and methodofogy whereby mixture proporticns
were developed and tested and how proportions will be adjusted during
progress of the work to achieve, as closely as possible, the designated levels
of relevant properties.

a2 Aggregates
Submit test results for aggregate quality in accordance with ASTM C 33.
Where there is potential for alkali-silica reaction, provide resulis of tests
conducted in accordance with ASTM C 227 or ASTM C 1260. Submit
results of all tests during progress of the work in tabular and graphical
form as noted above, describing the cumulative combined aggregate grading
and the percent of the combined aggregate retained on each sieve.

a3 Admixtures
Submit test results in accordance with ASTM C 494 and ASTM C 1017 for
concrete admixtures, ASTM C 260 for air-entraining agent, and manufacturer's
literature and test reports for comosion inhibitor and ant-washott admixture.
Submitted data shall be based upon tests performed within 6 months of
submittal.

ad Cement

Submit test results in accordance with ASTM C 150 Portland cement. Submit
cument mi data.

as Water

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

Submit Certificates for the following:

b.1 Curing concrete elements
Submit proposed materials and methods for curing concrete elements.

b2  Fom removal schedule
Submit proposed materials and methods for curing concrete elements.

b3  Concrete placement and compaction
Submit technical literature for equipment and methods proposed for use in
placing concrets. Include pumping or conveying eguipment including type,
size and material for pipe, valve characteristics, and the madmum length and

height concrete will be pumped. No adjustments shall be made to the méxture
design to facilitate pumping.

Jagne Port Expansion Promat
Porlof Jugrs, Jegrm, Bahal



14
Tochnical Specifications
{Rwinforoad Concrete)

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,
centnfugal force, and manufacturer's description of the radius of influence
under load. Where fiat work is to be cast, provide simtlar information
relative to the proposed compacting screed or other method to ensure dense
placement.

b.4 Mixture designs

Provide a detailed report of matesials 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 work.

Each shop drawing and erection drawing shall bear the signature of a Contractor's qualified
Engineer. Details of all proposed formwork to be prefabricated and formwork to produce
special finishes shall be submitted to the Engineer for approval before any materials are
ordered. if the Engineer so requires, sampies of proposed formworks shall be constructed
and concrete placed at the Contracior'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 lists
for the Emgineers approval. Such shop drawings shall show also supplemental bars for
forming, strengmeningﬁmofbersdsufﬁcientﬁgidnymwimstafdfomduﬁng placing
concrete. if necessary, shaped steel may be added to improve rigidity of the frame of bar.

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

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

All shop drawings shalt 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 usad for
any individual structure. in determining the approved mix, only Portiand cement shall be used
as the cementitious material.
1. Portland Cement: ASTM C 150

Type | {for general use in construction)

Jogrm Port Expansian Progect
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ADMIXTURE (IF NECESSARY)

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

1. Air Entraining Admixture shall conform to ASTM C 280,

2 Admixture ather than air entraining agent shall conform o ASTM C 454

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

AGGREGATES
1. Crushed Coarse Aggregate

Corforming to ASTM C 33 and having nominal sizes passing 38.0 mm1o 19.0 mm, 19.0 mm
10 9.5 mm to No. 4 sieve. The material shall be well graded between the limits indicated and
individually stockpiled. it shall be the Contractor’s responsibility to blend the materials to
meet the gradation requirements for various types of concrete as specified herein.

Nominal sizes for combined gradation shall be as follows:

Nominal Size of Coarse Aggregates
ASTM Sieves % by Weight Passing

40mm 25mm 1Smm 10mm
50.0mm (2°) 100 : - .
38.0mm (1 £/2) g5- 100 100 - -
31.8mm (1 1/4") - 90 - 100 100 -
25.0mm (17 - N a0 - 100 -
19.0run (3/47) 35-70 25-90 - 100

| 16.0mm (5/8") - T - 20 - 55 85- 100
9.5mm (3/8") 10-30 0-10 0-10 0-20
No. 4 0-5
Jogre Port Expansion Projed
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2. Fine Aggregate

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

ASTM Sieves % by Weight Passing
9.5mm (3/9") 100
No4 80 - 100
No. 8 80 - 100
No. 16 50-90
No. 30 25-60
No. 50 5-30
No. 100 6-10

a. Grading of fine aggregates shall be reasonably uniforrmm and fineness modulus
thereof shall not vary more than 0.2 from that of the representative sampie in which
mix proportions of concrete ana based.

b. Due care shall be taken to prevent segregation.
WATER

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

When wash water is pemmitted, 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 Critarla for Questionable Water Supplies

.. Jest Limits
Compressive strength, min. % a0
Control at 7 days

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

Time of Setting (Giilmore Test)

Initial No marked change
Finat Set No marked ¢hange
Appearance Clear
Color Colorless
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[ Odor | Odortess
Total Solids 500 parts/million max.
PH value 451085
Table 8.4 Chemicai Limitation for Wash Water
Limits
Chemical Requirements, Minimum
Concentration
Chloride as C1") expressed as a mass percent
of cement when added to the C1¢* in the other
components of the concrete mixtunes shall not
exceed the following levels:
1. Prestressed Concrete 0.06 percent
2. Conventionally reinforced concrete in a moist 0.10 percent
environment and exposed to chionde
3. Conventionally reinforced concrete in a moist 0.15 percent
environment but not exposed to chloride
4. Above ground building construction where No limit for corrosion
the concrete will stay dry
Suifate as SO, ppm* 3,000
Alkalies as (NazO + 0.658 K0}, ppm BCO
Total Solids, ppm 50,000

Wash water reused as mixing water in concrete may exceed the Hsted concentrations of
sulfate if it can be shown that the concentration caiculated 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.

Impervicus Sheet Materials

ASTM C 171 type, optional, except that polyethylene film, if used, shall be white opaque.
Burlap of cormmercial quality, non-staining type, consisting of 2 layers minimum.
Membrane Forming Curing Compound

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

1. Sealant
Sealant shall be multi-component, polyurethane base compound, gray in color, seH-
leveling for horizontad joints, 2 part potythremdyne, terpolymer compound, gray in color;
non-sag for vertical pints.
Sealant shall be compatible with matesials in contact and to perform satisfactorly under
sat water and traffic conditions, and be capable of making joint watertight and allow
mavement 25% of the width of joint in any direction.

Sealant shall be guaranteed against leakage, cracking, crumbling, melting, shrinkage,
running, loss of adhesion for a peniod 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 compatible with sealant.

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

4. Joint filler shall conform to ASTM D1751 {(AASHTO M213) non-extruding, resilient
biturninous type. Filler shall be fumished for each joint in single piece for depth and width
required for point, uniess otherwise authorized by the Engineer. When more than one piece is
authorized for a joint, abutting ends shall he fastened and held securely to shape by stapling
or cther positive fastening.

EPOXY BONDING COMPCUND

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

bonding freshly mixed concrete to hardened concrete; and Type It as a binder in epoxy mortar or
concrete, or for use in bonding skid-resistant materiats to hardened concrete. Provide Class B if

placement temperature is between 4 and 16°C; or Class C if placement temperature is abave
16°C.

REINFORCEMENT

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

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

PNS 49 - Steel Bars for Concrete Reinforcement
TIE WIRE
Tie wire shall be plain, cold drawn annealed steel wire 1.6 mm diameter.
SAMPLES AND TESTING
1. Cement

Sampled either at the mill of at the site of work and tested by an independent commercial or

g Pt Expasresion Projat
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government testing laberatory duly accredited by the Bureau of Research and Standards
(BRS) of the DPWH, Depariment 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 alt test data, resutts, and
certificates that the sampling and testing procedures are in conformanca with the
Specifications. No cement shall be used until notice has been given by the Engineer that the
test results are satisfactory. Cement that has been stored, other than in bing at the mills,
for more than 3 months after delivery to the Site shall be re-tested before use. Cemernt
delivered at the Site and later found after test to be unsuitable shall not be incorporated into
the parmanent works.

Aggregates: Tested as prescribed in ASTM C 33

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

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

Reinforcement

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

Concrete Tests

For test purposes, provide 1 set of three (3) concrete cylinder samples taken from each
day's pouring and to represent not more than 75 cu.m. of concrete class or fraction
thereof of concrete ptaced. Samples shall be seciired 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
accordanca with ASTM C 39. Test specimens will be evaluated separately by the
Engineer, for meeting strength level requirements for each with concrete quality of ACI 318.
When samples fail to conform to the requirements for strengths, the Engineer shall have the
right to order a change in the proportions of the concrete mix for the remaining partions of
the work at no additional cost to the Authority.

Test of Hardened Concrete in or Removed from the Structure

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

Core specimens shail be cbtained by the Contractor and shall be fested. Any deficiency
shall be corrected or if the Conftractor elects, he may submit a proposal for approvat 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
evidence of failure during the joad test, or fails the load test as evaluated, the deficiency be

Jgna Port Exparneion Prodec
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comected in -a manner approved by the Engineer at no additional cost to the
Authority.

6. Chemical Admixtures/Additives

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

Sampies of any admixturesfadditives proposed by the Contractor shall be submitted for
testing at least 56 days in advance of usa, which shall requinre approval of the Engineer.
Testing of admixtures/additives proposed by the Contractor including test mixing and cylinder
test shall be at the Contractor's expense.

7. Jointing Materials and Cunng Compound Samples

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

a 10 kg of joint sealant
b. 1m length of joint filler

C. 5 li. of curing compound
d. 1m length of joint backing

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

EXECUTION
DELIVERY, STORAGE AND HANDLING OF MATERIALS
1. Cement

Do not deliver concrete until vapor barrier, forms, reinforcement, embexided items, and
chamfer strips are in place and ready for concrete placement. ACI 301 and ASTM A 934
for job site storage of materials. Protect materials from contaminanis such as grease, od,
and dirt. Ensure materials can be accurately ikdentified after bundles are broken amnd tags
remaved.

Immediately upon receipt at the Site, the cement shall be stored separately in a dry
weathertight, properly ventlated structures with adequate provisions for prevention of
absorption of maisture. Storage accommodations for concrete materials shall be subject 1o
approval and shall afford easy access for inspection and identification of each shipment in
accordance with test reports.

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

If the cement is delivered in bulk, the Contractor shall provide, at his own cost, approved

Japha Port Expanaton Project
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silos of adequate size and numbers te store sufficient cement to ensure continuity of work
and the cement shalt be piaced in these silos immediately after it has been delivered to the
Site. Approved precautions shall be taken into consideration during unlcading to ensure
that the resulting dust does not constitute a nuisance.

if the cement is delivered in bags, the Contractor shall provide, at his own cost, perfectly
waterproofed and well ventilated sheds having a floor of wood or concrete raised at least
0.5m above the ground. The sheds shall be large enough to store sufficient cement to
ensure cortinuity 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 shali be used in the order in which it has been delivered.

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

2.  Aggregate

Al 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 fo avoid the inclusion of dit and other foreign
matenals in The concrete. All such bins $hall be emplied and cleaned at intervals of every
six (6) months or as required by the Engineer. Each size of aggregate shall be stored
separately unless otherwise approved by the Engineer.

Stockpiles of coarse aggregate shalfl be buik in horizontal layers not exceeding 1.2 m in

depth to minimize segregation.
FORMWORK
1. Forms

DPesigned, constructed, and mainiained so as to insure that after removal of forms the
finished concrete members wilt hava true surfaces free of offset, waviness or bulges and
will conform accurately to the indicated shapes, dimensions, lines, efevations and
positions. Form surfaces that will be in contact with concrete shall be thoroughly cleaned
hefore each use.

2. Design

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

Factory fabricated, adjustable to permit tightening of the forms, removabie or snap-off
metal of design that will not allow form deflection and will not spall concrete upon removal.

PortE o Pyoi
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Boits and rods that are to be completely withdrawn shall be coated with a non-staining
bond breaker. Ties shall be of the type which provide watertight concrete.

Chamfering

Extermnal comers that will be expased shalt be chamfered, beveled, or rounded by mouldings
placed in the forms of as indicated in the drawings.

Coatings

Forms for exposed surfaces shall be coated with form oil or form-release agent before
reinfarcement is placed. The coating shall be a commercial formulation of satisfactory and
proven performance that will not bond with, stain, or adversely affect concrete surfaces, and
shall not impair subsequent treatment of concrete surfaces depending upon bond or adhesion
nor impede the wetting of surfaces to be cured with water or curing compounds. The coating
shall be used as recommended in the manufacturers printed or written instructions.
Fomms for unexposed sudfaces may be wet with water in lieu of coating immediately before
placing of concrete. Surplus coating on form surfaces and coating on reinforcement steel
and construction joints shall be removed befare placing concrete.

Removal of Forms shall be done in a2 manner as to prevent injury to the concrete and to insure
complete safety of the structure after the following conditions have been met. Where the
structure as a whole is supported on shores, forms for beam and girder sides, and simtlar
vertical structural members may be removed before expiration of curing period. Care shall
be taken to avoid spalling the concrete surface or damaging concrete edges. Wood forms
shall be completely removed.

Minimum stripping and striking time shall be as foflows unless otheswise approved by the
Engineer.

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

Vaertical sides of beams and walls, lift exceeding 1.2 m 36 hours Sofiiifts of main slabs and
beams {props left under) 5 days

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

Control Test

If the Cantractor proposes to remove forms eatlier than the period stated above, he shall be
required to submit the results of control tests showing evidence that concrete has atiained
sufficient strength to permit removal of supporting forms. Cylinders required for controt 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 protection from the elements during curing as is
given to thase portions of the structure which they represent, and shall not be removed from
the structure for transmitial to the laboratory prior to expiration of three fourths of the
proposed period before remaval of forms. Cylinders will be tested by and at the expense of
the Contractor. Supperting forms or shoning shall not be removed untii control test
specimens have atfained strength of at least 160 kg/sq cm. The newly unsupposted postions
of the structure shalt not be subjected fo heavy construction or matena loading.

Jagna Port Expansion Project
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REINFORCEMENT

1.

Reinforcement

Fabricated to shapes and dimensions shown and shaft be placed where indicated.
Reinforcement shall be free of loose or flaky rust and mill scale, or coating, and any other
substance that would reduce or destroy the bond. Reinforcing steef reduced in section shall
not be used. After any substantial delay in the work, previously ptaced reinforcing steed for
future bonding shall be inspected and clesned. Reinforcing stee! shall not be bent or
straightened in a manner injuricus to the steel or concrete. Bars with kinks or bends naot
shown in the drawings shail not be placed. The use of heat to bend or straighten reinforcing
steel shall not be penmitted. Bars shall be moved as necessary to avoid interference with
other reinforcing steel, conduits, or emnbedded items. If bars are moved more than one bar
diameter, the resulting arangement of bars including additional bars necessary to meet
structural requirements shall be approved before concrete is placed. In stabs, beams and
girders, reinforcing steel shall not be spliced at points of maximum stress uniess otherwise
indicated. Unless otherwise shown in the drawings, laps or sptices shall be 40 times the
reinforcing bar diameter.

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

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

10 314 78.54 0616
12 377 113.10 0.888
16 50.3 201.10 1.579
20 628 314.20 2.466
25 785 490.90 3.854
28 88.0 615.70 4.833
32 1005 804.20 6.313
36 113.1 1,017.60 7.991
40 1257 1.256.60 9 664
50 157.1 1,963.50 15.413

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

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

Supports shall be provided in conformance with AC1 315 and ACI 318, unless otherwise
indicated or specified.

PotE N
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1+3 Concrete Protection for Reinforcement

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

b, Tolerance for Concrete Cover of Reinforcing Steel other than Tendons.

Minimum Cover

7.5cm of more {marine structures and concrete cast against and permanently
axposed {0 earth)

DESIGN STRENGTH OF CONCRETE

Concrete for structural parts or members such ss beams, slabs, curain wall, pile caps and
fenderfmooring blocks shall devetap @ minimum 28-day compressive cylinder strength of 24 MPa
{3,500 psi} as indicated in the drawings. While for pre-stiressed concrete piles 8 compressive
strength of 35 MPa (5,000psi).

TRIAL BATCH FOR CONCRETE

strength(s) required.

The particulars of the mix such as the slump and the proporionate weights of cement, saturated
swiface 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 samples for approval at least one (1) month prior to the start of each concreting schedule.
Such samples shall be prepared in the presence of the Engineer.

Standard laboratory strength tests for the 7, 14 and 28 days periods shall be taken {0 ail concrete
samples in addition tQ routine field tests, at cost to the Contractor. Only dasign mixes represented by
test proving the required strength for 7, 14 and 28 days tests shall be allowed.

The cost of sampling, handling and fransporting samples from jobsite to the laboratery and the cost of
Subsequent tests made until the desired mix is attained shall be for the account of the Contracior.

ShmpT&deemadehmnhmwihﬁSTMCH&,mdunbmdhemisespedﬁedbythe
Engineer, stump shall be within the following limits:

Slump for Vibrated Concrete
Structural Element
Minimum Maximum
Pavemert Concrete 25mm 50mm
Pre-cast Concrete 50mm 70mm T
Tean Concrete 100mm 200mm
Sacked Concrete 25mm 50mm
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All other Concrete 50mm S0mm

Sampling :

Provide suitable facilties and labor for obtaining representative samples of
concrete for the Contractors quality control and the Engineer's quality assurance
testing. All necassary platforms, tools and equipment for obtaining samples shall be
fumished by the Contractor.

MIXING CONCRETE

1. GENERAL

g.

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

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

Equipment having compenents made of aluminum or magnesium slioys, which
would be in contact with plastic concrete during mixing, transperting or pumping of
Portland cement concrete, shall not ba used.

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

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

Weighing equipment shall be insulated against vibration or movement of other
operating equipment in the plant. When the entire plant is mnning, the scalg
reading at cut-off shall nat vary from the weight designated by the Engineer by
more than one percent for cement, 1-% percent for any size of aggregate, or one
pescent for the total aggregate in any batch.

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

MIXING CONCRETE AT SITE

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

The pick-up and throw-over blades of mixers shall be restored or replaced when any
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panorsecﬁuniswomzommonmrabelmmeariginai height of the manufacturer's
design. Mixers and agitators which have an accumulation of hard concrete or mortar
shall not be used.

When butk cement is used and the volume of the batch is 0.5 m® or more, the scale
and weigh hopper for Portiand cement shall be separate and distingt from the

aggregate hopper or hoppers.

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

percent of the amount specified.

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

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

of the specified mixing time.

Cement shall be batched and charged into the mixer by such means that it will
ot result m loss of cement due to the effect of wind, or in accumuiation of cement
on surfaces of conveyors or hoppers, or in other conditions which reduce or vary
the required quantity of cement in the concrete mixture.

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

aggregates.

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

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

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

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

In case of ubble concrete, proper midure and placing of concrete and stones/rocks
shall be i accordance to the approved plan. Methodology of work shall be approved by
the Engineer.

Jugre Port Expansion Project
Port of Jegrw, Jagna, Bohal



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 ¢an be mixed to insure
a uniform distnibution of materials throughout the mass. All solid materials for the
concrete shall be accurately measured and charged into the drum at the
proportioning ptant. Except as subsequentty provided, the truck mixer shail be
equipped with a device by which the quantity of water added can be readily
verified. The mixing water may be added directly to the batch, in which case a tank
is not required. Truck mixers may be required to be provided with a means by
which the mixing time can be neadily verified by the Engineer.

b. The maximum size of batch in truck mixers shall not exceed the minimum rated
capacity of the mixer as stated by the manufacture and stamped in metal on the
mixer. Truck mixing shall, unless otherwise directed, be continued for not tess than
100 revolutions after all ingredients, including water, are in the drum. The miing
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 either to the
water or aggregate, but when cement is charged into a mixer drum containing
water or surface-wet aggregate and when the temperature is above 32 °C, this
limit shall be reduced to 15 minutes. The limitation in time between the introduction of
the cement to the aggregate and the beginning of the mixing may be waived when,
m the judgment of the Engineer, the aggregate is sufficiently free from moisture, so
that there will be na hamful 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 in a truck mixer. The
mixing ttime in truck mixer shall be as specified for truck mixing.

JOINTS

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

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

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

drying.
b. Finish of concrete at joints

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

C. Construction Joints

Aagra Port Expirsion: Projedl
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Unless otherwise specified herein, all construction joints shall be subject fo
approval of the Engineer. Concrete shall be placed continuously so that the unit
will be monolithic in construction. Fresh concrete may be placed against adjoining
units, provided the set concrete is sufficiently hard not to be injured thereby. Joints
not indicated shall be made and located in a manner not to impair strength and
appearance of the structure. Placement of concrete shall be at such rate that the
surface of concrete not camied to joint leveis will not have attained initial set before
additional concrete is placed thereon. Lifts shall terminate at such levels as are
indicated or as to conform to structural requirements as directed. If honzontal
construction joints are required, & 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 irreqularities
in the joint fine shall be leveled off with a wood float, and all laitance removed.
Prior to placing additional concrete, horizontal construction joints shall be
prepaned.

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 shalt be removed from the interior of forms and
from inner surfaces of mixing and conveying equipment. Reinforcement shail be secured in
position, and shall be inspecied, and approved before placing concrete. Runways shall be
provided for wheeled concrete-handling equipment. Such equipment shall not be wheeled over
reinforcement nor shalt runways be supported on reinforoement.

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

2. Time Interval between Mixing and Placing

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

Jugre Port Expamestn Project
Pad of Jagna, sagna, Bobol




29
Tachrica) Spacifications
{Remniorced Goncrele)

after discharged from the mixer at the johsta
Hot Weather Requirements

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

a. Control Procedures

Provide water cooler facilities and procedures to control or reduce the temperature of
cemeant, aggregates and mixing handling equipment to such temperature that, at all
times during mixing, transporting, handling and placing, the temperstue of the
concreta shall not be greater than 36 °C.

b. Cold Joints and Shrinkage

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

C. Supplementary Precautions

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

Conveying Concrete by Chute, Conveyor of Pump

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

a. Chutes and Conveyors

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

b. Pumps shall be operated and maintained so that a continucus stream of concrete
is delivered into the forms without air pockets, segregation or changes in slump.
When pumping is completed, concrete remaining in the pipeline shall be ejected
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and wastad 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. WWad and Abutments

No load shall be placed upon finished walis, foumdations or abutments unil authorized by the
Engineer. Minimum time before loading 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 complete proposed placing, finishing and
curing operations within the scheduled time; that experienced finishing machine
operaiors and concrete finishers are provided to finish the deck; that curing
equipment and finishing tools and equipment are at the site of work and in
satisfactory candition for use.

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

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

COMPACTION

1. Immediately after placing, each layer of concrete shall be completed by intemal concrete
vibrators supptemented 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 transport concrete inside the forms. Internal vibrators
submerged in concrete shall maintain a speed of not less than 7,000 impulses per minute.
The vibrating equipment shalt at alt times be adequate in number of units and power to
properly consolidate all concrete.

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

EPOXY BONDING COMPOUND
Before depositing new concrete on or against concrete that has set, the surfaces of the set

concrete shall be thoroughly cleaned so as to expose the coarse aggregate and be free of laitance,
coatings, foreign matter and loose particles. Forms shall be re-tightened. The deaned surfaces shall
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be maistened, but shall be without free water when concrete is placad. ASTM C 881. Provide Type [
for bonding hardened concrete to hardened concrete; Type Il for bonding freshly mixed concrete to
hardened concrete; and Type lll as a binder in epoxy mortar or concrete, or for use in bonding skid-
resistant materials io hardened concrete. Provide Class B if ptacement temperature is between
4 to 16 °C; or Class C if placement temperature is above 16°C.

FINISHES OF CONCRETE

Within 12 hours after the forms are removed, surface defects shall be remedied as specified
herein. The Tempersture 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 diameter, and holes left by the rods or bolts shall be cut out fo solid
concrets, reamed, thoroughly wetted, brush-coated with neat cement grout, and filied with mortar.
Mortar shall be a stiff mix of one part Portland cement to not more than 2 parts fine aggregate
passing the No. 16 mesh sieve, with a minimum amount of water. The color of the moriar shall match
the adjcining concrete color. Mortar shall be thoroughly compacted in place. Holes passing entirely
through walls shall be completely filled from the inside face by forcing mortar through the outside
face. Holes which do not pass entirely through wall shall be packed full. Patchwork shall be
finished flush and in the same plane as adjacent surfaces. Exposed patchwork shail be finished
fo match adjoining surfaces in texture and color. Patciwork shall be damp-cured for 72 hours.
Dusting of finish surfaces with dry material or adding water to concrete surfaces will not be permitied.

CONCRETE FINISHING DETAILS
1. Concrete Paving

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

2. Smooth Finish

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

3. Broom Finish

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




32
Technical Spocihcations
{Maavring and Fendenng Sysem)

ITEM 04 : MOORING AND FENDERING SYSTEM
SCOPE OF WORK

1. The work includes fumishing of all labor, materals and equipment to complete the
installation of moaring bollards and fenders in piers/iwharves.

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

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

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

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

MATERIAL REQUIREMENTS
MOCRING SYSTEM

Designated load capacity of mooring bollards shall be as shown in the drawings, and shalt be
refermed 10 as the maximum load capacity. The mooring bellards shall be at rupture stage upon
reaching the maximum load capacity.

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

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

Samples of the bolts, nuts, washers ard anchor plates shall be submitied to the Engineer for
approval before being used in the Warks.

The upper part of boliards and base plates which are not embedded in concrete shall be painted.
The surface of bollards shalt be cleaned thoroughly by wire brush or other means prior to painting to
remave rust or any other contamination which may interfere with bend of paint to metatl.

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

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

mooning bollard and its accessories shall comply with ASTM A36 and other required standard stated
therein.
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Concrete Foundation :
Concrete foundstion for mooring boltards shall conform to the requirements of the Section
conceming “Reinferced Concrete™.
Visual Inspection :

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

Mill Test Certificates:

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

Test Inspection:

tnspecion of all materials and methods of fabrication shall be carried out by the Contractor.
However, the Engineer reserves the right to inspect all facilies at any time dunng the
manufacture to ensure that the materials and workmanship are in accordance with
Specifications and the best of workmanship.
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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 MATERIALS

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

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

following requirements:
Physical Properties and Test Method
Test item Properties Test Method
Tensile Strength 160kg/sq.m minimum . ASTM D412
Test piece:
w : . Dumbelt No. 3 ASTM
9 Elongation 350% minimum D1456
g Hardness 76Hs maximum Spring Type
@ hardness test
D2246G
4 {Type A}
=
_E . Tensile Strength Not less than 80% of ASTM D412
£| E . iginal val < . ASTM
£ :? Efongation ociginal value Aging by air
5 heating: 7041°C D1456
= Hardness Not more than original % 96 hours. ASTM
vaiue 48* D2240
Compression Test 30% maximum Heat treatment:
F0EI*Cx 22 ASTM D395
hours.

Note: Equivalent Standards are acceptable.
FITTINGS AND ANCHORAGE

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

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

Sample rubber dock fenders that shall be incorporated in the project shall be subjected to
tests. ft shall pass the required energy absorption and reaction farce 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 fest cerificates shall be certified by an independent testing institute /
organization recognized by the Authority.
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All units shall be tested for performance. The fender shall be compressed repastedly three
(3) imes 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 0.11f and 0.5mm respectively. The
results shall ba plotted in the form of ioad-deflection-energy absorption curves. The average
data obtained in the second and third test loading shall be considered as performance
values.

Inspection

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

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

Acceptance Tolerance

The acceptance tolerance shall be based on the following:

1. Fender Dimension
Length : -2% to 4%
Width : 2% to +4%
Height : -2% to +4%
Thickness : -2% to +8%

2. Anchor Bolt Holes in Fender
Diameter of the Hole : +2.0mm
Pitch of the Hole : +4.0mm

3. Acceptance toferance 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%
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Marking

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

1. Fender type and manufacturer’s name or trade mark
2 Production serial number

3. Date of manufacture or its abbreviation

4 Main dimensions

5. Project identification as follows:

Name of Port/Project

Year supplied

Packaging
The fenders shall be packaged on wooden crate or wrapped individually with Polypropylene
sheets except when shipped coatainerized. The botts and fittings should be placed in crates
and suitably treated for protection when transported by sea and stored in port areas.

EXECUTION

MOORING / FENDERING SYSTEM

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

Project
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ITEM 05 : PILING WORKS {PSCSP)
SCOPE OF WORK

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

The Contractor may however, adopt, in addition to this minimum requirernents 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 accardance with the standard practice
empioyed for the particular system specified and as directed by the Engineer subject to the
foltowing clauses.

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

2. i an aftemative system of pre-stressing to that shown in the Drawings is proposed by the
Contractor, full detaits, 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 shatl 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 approval of the Engineer before commencement
of fabrication of the piles.

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

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 ducis shall be of the
correct 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 throughowt the
concreting operations. Passage shall 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 pratform in approved steel moulds and detalls 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 fruly square to the axis of the pile. Provision for standard
splicing shall be provided unless otherwise ordered by the Engineser.

7. Anchorages shall be made from steel of a suitable quality to withstand permanently the
forces imposed upon them, and shall in general be in accordance with the normal practice of

the propsietors of the pre-stressing system in use.
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8. Application of stress, grouting of pre-stressing cables, protection of pre-stressing 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 siress has been transferred to the pile, the pile shall exhibit no curvature in its
length on any face greater than 3 millimeters deviation alang a chord of 15 meters (1 in 500).

10. Pre-cast pre-stressed units shall be lifted only by liting holes as indicated in the Drawings,
or when not provided can be lifted by slings piaced securely at corresponding points. Units
shall be kept in the uprght position at all imes and shock shalt be avoided. Any unit
considered by the Engineer {0 have become sub-standard in any way shall be rejected and

replaced by an acceptable unit.

11.  Each pre-stiessed member is 1o 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 (6) cylindrical 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 1o lifting of pre-strassed concrete piles from the casting bed. Lifting of piles shafl
only be done if the result of the compressive strength has reached at least 60% of the
specified compressive strength.

TIE - RCDS and FITTINGS

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

Bolts 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 approgpriate pile driving caps
andfor cushions to centralize the drving impact.

The pile headers shall be of sufficient rigidity and fixity to hoid the pile fimmly in position and true
alignment during driving opevations.

A hydraulic or diesef 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 fo 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 f.) 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 butts.

Jagra Port Expansion Project
Port of Jagna, Jagne. Bohot
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Piling shall commence from the intesior outward as the lateral displacement of soil may influence
driving and heaving of already driven piles.
Every effort shall be made to drive continucusty without interruption.

The Contractor shall repair all damages to piles during driving. A minimum cut - off allowance, not
iess than 600 mm shall be provided for all commections at in-place splices and at ail 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
gfter completing other activities in the nearby areas. As heaving is anticipated, survey benchmarks

should be estabiished and elevations must be taken of the driven piles adjoining the piles being
driven to avoid pile displacement affected by the swell rise of sub-soii structures.

LENGTH OF PLES

The length of piles indicated in the drawings are predetermined lengths considering the actual soll
dassification and/or behavior based on gectechnical consultancy report.

INTERRUPTED DRIVING

When driving is stopped before final penetration is reached and/or refusal is attained, the record of
pile penetration shall ba taken only after a minimum of 30 cm, (12 in.) tolal 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 ¢m. {4 in.) out of place at cut-off level. All vertical piles shatl
not be more than 2% out of ptumb.

2. Any pile damaged by improper driving or driven out of its proper kocation, or driven out of
elevation fixed on the plans, shall be comected/withdraw/replaced correspondingly at the
Contracior'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 impossibla to drive certain piles in the tocation shown
and to the required bearing strata, the Engineer may order additional pile or diverted the alignment
to other suitable location.

PILE DRIVING RECCRDS

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 calcuiated safe load according to the Hiley's Formula
as stated in bearing power of piles.

JOproa Fort Expansion Project
Parl of Jagna, Jagna. Bonot
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TESTING OF MATERIALS
The requirements regarding testing of concrete and reinforcement 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 be considers necessary. Tests shall be canied out at the Contractor’s expense.

High Tensile Strand shall be tested 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 avotd
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 handlad at all times as 1o avoid breaking or chipping of the edges.

PILE CHIPPING

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

from driven pites {dowels and strand) 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.

) Pot E o Proos
Port of Jegrm, Jepro, Bofwl
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ITER 05 : PILING WORKS (RC SHEETY PILECORNER SHEET PILE)

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 addition to this minimum requirements additional provisions
as may be necessary to insure the successful prosecution 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 shail obtain
the approval of the Engineer before commencement of fabrication of the piles.

The Contractor shall arange for the Engineer to have free access to the ptace of
manufacture of the piles.

Pre-cast reinforced concrete sheet piles shall be suppiied in accordance with the details and
sections shown in the drawings. The class of concrete and quality of reinforcing steel shal
be in accordance with the provisions of the specification for “Reinforced Concrete” uniess
otherwise noted in the drawings.

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

Pre-cast units shall be fifted only by lifting bars as indicated in the drawings, or when not
provided can be lifted by slings placed securely at coresponding 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 repiaced by an
acoeptable unit.

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

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

Anchorages shall be made from steel of a suitable quality to withstand permanently the
forces imposed 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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TiE - RODS and FITTINGS

All components of tie-rod 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 shalll
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
and/or cushions to centralize the driving impact.

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

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

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

The fa¥l of hammer shall not exceed 6m. {19.18 ft.} 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 pile buits.

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

Every effort shall be made to drive continuously without interruption.

The Contractor shall repair all damages to pites during driving. A minimum cut - off allowance, not
less than 600 mm shall be provided for all corvections at in-place splices and at all 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 activities in the nearby areas. As heaving is anticipated, survey benchmarks
should be estabtished and elevations must be taken of the driven piles adjoining the piles being
driven to avoid pile disptacement 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 scil
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 oaly after a minimum of 30 cm. (12 in.) total penetration has been
obtained on resumption of driving.

Jogna Port Expanaion Project
Part of Japna, Jegna ., Bonaok
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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 shaf]
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 cormected/withdraw/replaced comrespondingly at the
Contractor's expense.

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

OBSTRUCTION

Where bouiders 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 jocation.

PILE DRIVING RECORDS

The Contractor shall keep records of each pile driven and shall fumish the Engineer twa (2) signed
typewritten/computerized copies. The records shall show the number of biows 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 load according to the Hiley's Formula
as stated in bearning power of piles.

TESTING OF MATERIALS

The requirements regarding testing of concrete and reinforcement 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 carmied 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 eracking 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 50 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 shall
ensure that no damaged/cracked ot the main pile will occurred after each chipping. Reinforcement

from driven piles {dowels) shall not be cut and will be incorporated to the construdlion of deck.
Splicing of dowels are allowad in case of pile cutting due to early refusal.

Jegra Port Expaiesion Project
Port of Jagna, Sagrs, Boho
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ITEM @7 : ROCKWORKS

SCOPE OF WORK

The work inciudes the fumishing of all labor, materials and squipment required for the rock woiks
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 shail conduct
topographic and hydrographic surveys in order to establish the actual field condition or
bathymetry of the project site. The said survey shall be used as the basis of quantity
measurement.

2. The Contractor shall set out the Works and shall solely be responsible for the accuracy of
such undertaking. Visible construction markers shall be used to clearly define hodzontal
limits prior to placing of any material.

MATERIAL REQUIREMENTS

1. All rocks fo be used shall be angtiar, hard, durable and not likely to disintegrate in seawater.
Rock layers to be installed should more or fess be “giobal in shape®, “angular in surface” and
should avoid *river run rocks”. Rocks that are sub-angular may be subject to the approval of
the Engineer. Rounded or well rounded pieces wiil 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 spacified is preferable and will readily be
accepted. But no adjustment {increase) in the contract price wilt be made on this account.

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

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

Apparent specific gravity ASTM C 127
Abrasion ASTM C 5635

EXECUTION
QUARRY SITE AND ROCK QUANTITY

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

Jogna Pod Expansion Projact
Podt of dagra, Jagna, Sohol
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2. The Contractor shall submit data on charactesistics of proposed quarry sites together wath
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 quary for the Warks, the Contractor shall take all
the responsibiiities in connection with its operation including, but not fimited to, obtatning all
necessary permits and approvals, payment of safety measures of 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 1o transport quaried materials and the compliance
with all regulations etc. required by the authoities having jurisdiction over any part of the
operation.

Should any explosive be used in the quatry operations, the Contractor shall be responsible
to meet laws and regulations, wherever applicable, established by the Local Govemment
and Central Government Department concermed.

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

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

STORAGE OF MATERIALS

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

SAMPLING TEST

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

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

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

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

CROSS-SECTIONS OF COMPLETED ROCKWORK

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

Rock works which was previously paid shouwtd be easily identified from sections being requested for
paymeant.
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SCOPE OF WORK
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{Gootextie Fabric)

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

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

MATERIAL REQUIREMENTS

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

1. PHYSICAL PROPERTIES

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

b. The geotextile material shail be UV stabilized to ensure retention of minimm 70%
original tensile strength after 80 days exposure to sunlight. The manufacturer shall
submit test results to the Engineer for approval.

C. The gectextile must be highly resistant to long term contact with damp cementatious
substances or acid or alkali scluttons in the pH range 2-13. The manufacturer shall
submit test data to ensure resistance of the polymer.

2. MECHANICAL AND HYDRAULIC PROPERTIES

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

TEST
TECHNICAL PROPERTIES uNIT MINIMUM STANDARD
A. Physical Characteristics:
Minimum Mass (@m?) 540 ASTM D5261
(per unit area)
Thickness (F=2 kpa) mm 45 ASTM D5199
B. Mechanical Propertiea:
Tensile Strength {md/cd) kiN/m 13722 ASTM D4595
Tensile 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
(Oso_Wet Sieving)
Water Permeability:
Permittivity (s1) 0.5 ASTM D4491
Bt of g e, Banc
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EXECUTION

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

2. Prior to laying of geotextile filter, stone filier shall ba placed between gaps or voids of armour
{ core rocks as likewise mentioned in the requirements of item “Rock Works®™.

3. The nonwooven geotextile filter shall be installed and lay manually at site as per design
drawings. The filter shall be laid lengthwise down slopes and appropriately anchored along

the top edga.

4. The Engineer reserves the right {o sample geotextile delivered to site for individual quality
control testing at the contracior's expense. A material 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 ammour (200400 kg.) dropped from a minimum height of 2.0 m. and
should be laid on at least 1-foot sand and gravel bedding. Geotextile failing to resist
puncture shall not be accepted.

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

7. Geotextile overtaps shall be at least 1.0 m uniess otherwise stated on the drawings.
Alternatively, geotextile ovedaps are to be heatwelded or sewn using appropriate
polypropylene or other synthetic thread and portable hand sewing equipment.
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ITEM 08 : RECLAMATION AND FIELL
SCOPE OF WORK

This item shall consist of the construction of back-up anrea in accordance with the Specifications and
in conformity with the lines, grades, and dimensions shown on the Plans or established by the
Engineer.

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

The works includes furnishing of all labor, matenals and equipment required to completefinish the
upgrading of the area in accordance with the Drawings and the Specifications.

The following major tems of works are included:

1. Supply and filt of suitable matenials to places required to upgrade elevation of areas as
showrt in the drawings.

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

2 The work may also include the construction of temporary dike or stnucture fo enclaose the
rectamation material before the completion of a permanent waterfront containment structure.

MATERIAL REQUIREMENTS
1. Filling Materials
a. General
All sources of filling matenals shall be approved by the Engineer.

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

General filling shall consist of approved material from approved sources of suitable
grading obtained from excavation, quamies or borrow pits, without excess fines, clay
or siit, free from vegetation and organic mattey.

Sample of approved materals shall be keptstored in the field for ready
reference/comparison of the detivered materials.

The Contractor shall ensure that adequate guantities of required materials that
comply with the specifications and quality approved by the engineer are available at
all imes.

b. Fill Materials other than Dredged/Excavated Materials
Fill materials for rectamation purposes other than dredged materials shail be pit

sand, quarry run, gravel or mine tailings. The fill material shall be of the same quality
or hetter as approved by the Engineer.
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c.  Type of Fill Materials

c.1 Sand and Gravel Filt {(Offshore/Reciamation)

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

c.2 Excavated Materials from Seabed (Offshore/Reclamation)

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

c.3  Select Materials (General Embankment)

All materials used for fill shalt be free of rock boukiers, wood, scrap materials,
ofganic matters and refuse.

The material shall not have high organic content and shall meet the fellowing
requirements:

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

ii. Maximum particles size shall not exceed 75 mm.

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

iv. The matenal shall have a plasticily index of not maore than 6 as
determined by AASHTO T 90.

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

2. Unsuitable Matenal — Matesial other than suitable matenals such as:

Q) Materials containing detrimental quantiies of organic matesials, such as
grass, roots and sewerage.

(b) Crganic soils such as peat and muck.

{c) Soils with liquid limit exceeding 80 and/or plasticity index exceeding 55.
(d) Soils with a natural water content exceeding 100%.

(e} Soils with very low natural density, 800 kg/m3 or lower.

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

will not be accepted by the Engineer.

Jagna Port Expanaion Project
Porl of Jagna, Jagna, Bohot
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EXECUTION

Reclamatian and Fill

a. General

The Contractor shall be responsible for alt ancillary earthworks that are necessary for the
reception of the fill 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 amrangemenis of these ancillary earthworks shall be laid out in consultation with the
Engineer and to the Engineer's satisfaction and care shall be taken to minimize the loss of
Tilk.

b. Replacement, backfiling and rectamation may be done by any method acceptable o the
Engineer. Prior to start of Work, the Contractor shall submit his method and sequence of
performing the works to the Engineer for approval. However, the Engineer's approval of tha
method and sequence of construction shall not refease the Contractor fram the responsibility
for the adequacy of labor and equipment.

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

d. Reclamation of fill material shall be placed in horizontal layers not exceeding 200mm (8

inches), loose measurement, and shall be compacted as specified before the next layer is
placed. Effective spreading equipment shall be used on each lift to obtain unform 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, #
necessary, in order to obtain the required density. Removal of water shall be accomplished
through aeration by plowing, blading, dicing, or other methods satisfactory o the Engineer.

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

Hauling and leveling equipment shall be so routed and distributed over each layer of i{le_ﬁil
in such a manner as to make use of compaction effort afforded thereby and to mininiza

futting and uneven compaction.

TRIAL SECTION

Befona finish grade construction is started, the Contractor shall spread and compeact 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 mathod which is proposed fo be used by the
Confractor. Therefore, the Contracior must use the same material, equipment and procedures that
he proposes to use for the main work. One triaf section of about 500 m? shall be made for evesy
type of material and/or construction equipment/procedure proposed for use.

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

If a frial section shows that the proposed matesials, equipment or procedures in the Engineer's
opinion are not suitable for sub-base, the material shall be removed at the Contractor's expense,
and a new frial 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.
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CROSS-SECTIONS OF COMPLETED RECLAMATION

Cross-sections showing the elevations of the completad reclamation and the terrain of the existing
seabed prior to construction shall go together with every progress report and request for progress or
final payment.

FIELD COMPACTION TEST

Field Density tests to determine the percent of compaction of the compactable material shall be
conducied. Compaction of each layer thereafter shall continue until the required field density in
accordance with AASHTO T/180 Method D has been achieved. in place density determination shall
ba made in accordance with AASHTO T191/ASTM D 1556.

TOLERANCE
Elevation : plus 5 cm.
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iTEM 10 : 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 siag, or crushed or natural gravel and filier of natural or crushed sand or other finely divided
mineral matter. The composite material shali 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 subbase.

The subbase material shall conform to the following Grading Requirements

Grading Requlrements
Sieve Designation
Standard, mm_ Altemate US Standard Mass Percent Passing |
50 2 100
25 1" 55 -85
9.5 318" 40-75
0.075 No. 200 0-12

The fraction passing the 0.075 mm (No. 200) sieve shall not be greater than 0.68 (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 AASMTO 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 CER value shall be obtained at the maximum dry density and determined by
AASHTO T 180, Method D.

CONSTRUCTION REQUIREMENTS
PLACING

The aggregate subbase material shall be placed at a uniform mixture on a prepared subgradé ina
quantity which will provide the required compacted thickness. VWhen mere than one layer is
required, each layer shall be shaped and compacted before the succeeding Jayer is placed.

The placing of material shall begin at the point designsted by the Engineer.  Placing shall be from
vehicles especially equipped to distribute the material in a2 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.
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When hauling is done over previously placed material, hauling equipment shall be dispersed
uniformly over the entire surface of the previously constructed layer, to minimize rutting or uneven
compaction.

SPREADING AND COMPACTING
When uniformiy 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
lsyer. Where the required thickness is more 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. All subsequent layers shall be spread and
compacted in a similar manner.

The moisture content of sub-base matenal shall, if necessary, be adjusted prior to compaction by
watering with approved sprinklers mounted on trucks ar by drying out, as required in order to obiain
the required compaction.

Immediately following final spreading and smocthening, each layer shall be compacted to the full
width by means of approved compaction equipment. Rolling shall progress gradually from the sides
to the center, parallel to the centeriine of the road and shall continue untit the whote surface has
been rolled. Any irregularities or depressions that develop shall be comrected by loosening the
material at these places and adding or removing material until surface is smooth and uniform.
Along curbs, headers, and walls, and at all places not accessible to the roller, the base material

shail be compacted thoroughly with approved tampers or compactors.

If the layer of base material, or part thereof, does not conformt to the required finish, the Contractor
shall, at his own expense, make the necessary comections.

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

TRIAL SECTION

Before subbase construction is started, the Contractor shall spread and compact trial sections
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 constrection method which is proposad 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 carry out such field density tests and
other tests required as directed by the Engineer.

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

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

SURVEYS AND SETTING OUT WORKS
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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
setting-out.

Prior to placement of any material, the Contractor shall establish visible constnuction markers to
clearly define horizontal limits of the Work.

TOLERANCES

The aggregate base course shall be {aid to the designed level and fransverse slopes shown on the
Plans. The allowable tolerances shalt be in accordance with foliowing:

Pemmitted variation 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
Pemmitted variation from design +03%
CROSSFALL OR CAMBER
Permitted variation from design +0.1%
LONGITUDINAL GRADE over
25 min length

METHOD OF MEASUREMENT

Aggregate Subbasa 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 inciuded in the
quantity of subbase herein measured.
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ITEM 11 : AGGREGATE BASE COURSE

DESCRIPTION

This hem 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 gravet and filler of natural or crushed sand or other finely divided
mineral matter. The composite matesial shall be free from vegetable matter and lumps or balis of
clay, and shall be of such nature that it can be compacted readily to form a firm, stable base.

In some amas where the conventional base course materials are scarce or non-available, the use of
40% weathered limestone blended with 60% crushed stones or gravel shall be allowed, provided
that the blended materials meet the requirements of this item.

The base course material shall conform to the following Grading Requirements

Grading Requirements

Sieve Designation Mass Percent Passing
Standard Altemate Grading Grading
mm US Standard A B
50 Ve 100
37.5 1-1{2" - 100
250 1" 60-85 -
190 34 . 60-85
125 1/ 35-65 -
4.75 No. 4 20- 50 30-55
0.425 No. 40 5-20 8-25
0.075 No. 200 0-12 2-14

The 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 kquid limit not greater than 25 and
plasticity index not greater than 6 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 test determined by AASHTO T 96.
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The material passing the 19 mm (3/4 inch) sieve shall have a soaked CBR vaiue 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.

I filler, in addition to that naturally present, is necessary for meeting the grading requirements or for
satisfactory bonding, it shall be uniformily blended with the base course material on the road orin a
pug mill unless otherwise specified or approved. Filler shall be taken from sources approved by the
Engineer, shall be free from hard lumps 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 & prepared sub-base/
subgrade in & 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 &t the point designated by the Engineer. Placing shall be from
vehicles especially equipped to distribute the material in & continuous uniform layer of windsow.

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 material, hauling equipment shall be dispersed
uniformly over the entire surface of the previously constructed layer, to minimize rutting of uneven
compaction.

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

Where the required thickness is 150mm or less, the material may be spread and compacted in one
layer. Where the required thickness is more than 150 mm, the aggregate base shalt 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. Ail subsequent layers shall be spread and
compacted in a similar manney.

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

Immediately following final spreading and smoothening, each layer shall be compacied to the fult
width by means of approved compaction equipment. Rolling shall progress gradually from the sides
to the center, parallet to the centeriine of the road and shall continue until the whole surface has
been rolled. Any imegulasities or depressions that develop shall be comected by loosening the
material at these places and adding or removing materigl until surface is smooth and uniform.
Along curbs, headers, and walls, and at ali places not accessibie fo the roller, the base matenal
shall be compacted thoroughly with approved tampers or compactors.

If the fayer of base material, or part thereaf, does not conform to the required finish, the Contractor
shall, at his own expense, make the necessary cofrections.

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

Portof Jagna, Jdegna, Bohot
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TRIAL SECTION

Before base construction is started, the Contractor shall spread and compact rial 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 Confractor must use the same material, equipment and procedures that
he propeses 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/procadure 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.

i a trial 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 he ¢constructed.

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

SURVEYS AND SETTING OUT WORKS

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

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

Prior to placement of any matesial, the Contractor shall establish visible construction markers to
clearty define hovizontal limits of the Work.

TOLERANCES

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

Pemmitted variation from design £ 10 mm
THICKNESS OF LAYER

Permmitted variation from design + 5mm
LEVEL OF SURFACE -10 mm
Permitted SURFACE IRREGULARITY 5 mm
Measurad by 3-m straight-edge

Permitted vanation from design 1 0.2%
CROSSFALL CR CAMBER

Permitted vaniation from design +0.1%
LONGITUDINAL GRADE over

25 min iength
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METHOD OF MEASUREMENT

Aggregate Base 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 base course. No allowance shall be given for matarials placed outside the design limits
shown on the cross-sections. Trial sections shatl not be measured separately but shall be included

in the quartity of aggregate base course.

Jugrm Port Expansion Project
Port of Jagre, Jegr, Bahol
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ITEM 12 : CEMENT TREATED BASE COURSE
SCOPE OF WORK

The work under this Section to be caried out by the Contractor, consists of the construction
of Cement Treated Base Coursa for the pavement composed of aggregate, Portland cament
and water in proper proportions, plant-mixed and constructed on prepared subbase in
accordance with the specifications herein and in conformity with the lines, levels, grades,
thickness and typical cross-sections indicated on the Drawings, and as specified herein.

The Contractor shall, before any work on the cement treated base course is started, design
the materal proportions in accordance with the requirements of this Section and the
Drawings, and secure the Engineer's appraval of the materials to be used, and the method
of work execution.

Before commencement of the work under this Section, ttve Contractor shall submit Method
Statement stating work plan, materials, design the material proportions, schedule, quality
control plan, safety control plan and personnel to be engaged in this work for approval of the
Engineer.

The Contractor shall also prepare the finishing elevation drawing of the area for this work in
accordance with the design drawings for approval of the Engineer.

MATERIALS REQUIREMENTS
21. Cement

{1} The cement shall conform to the requirements in Reinforced Concrete
Specification.

(2) Al bags showing initial setting or lumps of caked cement, as well as haif used
bags, shall be rejected.

2.2. Aggregates

{1) Aggregates shall consist of natural sand, crushed stone or other inert
matenals with similar characteristics, or combinations thereof, having hand,
strong and durable particles approved by the Engineer.

{2)  The Aggregate shall not contain more than 3 percent of material passing the
0.075 mm (no. 200 sieve) by washing nor more than 1 percent each of day
lumps or shale. The use of beach sand will not be aflowed.

(3) If the fine aggregate is subjected to 5 cycles of the sodium suffate soundness
test, the weighed loss shall not exceed 10 percent.

2.3. Portland Cement

{1} Only Type | Portland Cement conforming to ASTM C 150 shall be used
uniess otherwise provided for. Different brands or the same brand from
different mills shalt not be mixed nor shall they be used attemnately uniess the
mix is approved by the Engineer.

(2} Cement which for any reason has become partially set or which contains
lumps of caked cement will be rejected. Cement salvaged from discarded or
used bags shall not be used.

Jagna Port Exparrsion Progect
Fon of Jagrw. Jagrm, Bohal



24,

2.5.

2.6.

62
Tochracat S et
{Cement Tmated Bass Course)

{3) Samples of cement shall be obtained in accordance with AASHTO T127.
Water

1) Water used in mixing, curing or other designated applications shali be
reasonably clean and free of cil, salt, acid, atkalt, grass or other substances
injurious to the finished product. Water will be tested in accordance with
Reinforced Concrete Specifications.

{2} Water which is drinkable may be used without test. Where the source of
water is shallow, the intake shall be so enclosed as to exclude silt, mud,
grass or other foreign materials.

Proportioning of Mixture

(1)  The amount of cement to be added to the soil-aggregate shall be from 6 to 10
mass percent of the dry soil.  The exact percentage to be added shall be
fixed by the Engineer on the basis of prefliminary laboratory tests and tral
mixes of the materials furmished by the Contractor.

(2) The mixture shall have the following grading charactenistcs:

Tabie 1 - Mixture Gradation {CTBC)

Sieve Designation me ummﬂ-mb::e :"i‘m

2* {19 mm) 85 £00
3/8” (9.50 o) 55 80
1/4* (6.35 mm) 2 &6
No. 4 {4.75 mm) 12 56
No. 10 (2 mm) v 43
No. 40 (0.50 mm) 1 26
No. 80 (0.20 mm) 7 17
No. 200 (0.075 mm) 4 10
Strength Requirements

(1) The cement content for construction shall be that at which the mix develops a
7-day compressive strength of at least 5.20 MPs (53 kgs/cm?, /750 psi).

(2) The testing procedurs shall be as follows: mold and cure specimens in
accordance with ASTM D 560; soak specimens in water for 4 hours; cap and
break specimens in compression in accoriance with ASTM D 1633,

{3} CBR Test for Gravetly Soils. The mixture passing the 19 mm (3/4 inch) sieve
shall have a ménimum soaked CBR-value of 100% tested according to
AASHTO T 193. The CBR-value shall be obtained at the maximum dry
density determined according to AASHTO T 180, Method D.

{4) Unconfined Compression Test for Finer Textured Soils. The 7-day
compressive strength of laboratory specimen molded and compacted in
accordance with ASTM D 1632 to a density of 100% of maximum dry density

Jagna Port Experegion Project
Pt of Jagr, Iagna, Bohol
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determined according to AASHTO T 134, Method B, shall not be less than 2.1
MPa (300 psi) when tested in accordance with ASTM D 1633.

27. Mix Design

(1) The mix design shall be submitied to the Engineer for approval and shall be
accompanied by test data. A change in the source of matedials during the
progress of work may necessitate a new design mix.

(2) The mix design shall determine with accuracy the aggregate grading, the
cement content and the required water content.

STORAGE OF MATERIALS
3.1. Storage of Portland Cement

(1) Cement shall be stored in 2 cement silo or damp proof warehouses, and used
on first in/ first out basts.

(2) The Contractor shall, when storing cement in a cement silo, exercise care not
to cause lump of cement sticking to the bottom of silo. Bagged cement shall
be stacked or the warehouse floor which has been raised by not less than 30
cm above the surmounding ground in such a way to afford easy inspection and
handling. Bags of cement shall not be stacked more than 13 bags in height.

(3) Cement which has been stored for a long period and has not passed a
pertinant quality test cammied out before use or which contains caked lumps,
shall not be used.

(4) The Contractor shall cool cement before use if it has been warmed, having
been stored in a hot place. Prior to construction, laboratory tesis of the
approved soil material shall be made to determine the quantity of cement
required in the mix.

3.2. Storage of Aggregate

{1) The Contractor shall stockpile coarse and fine aggregate according to their
sizes with proper partiticns in between.

{2) The Contractor shall take measures to maintain skin moisture contert of
stockpiled aggregate uniform in the entire mass by providing shade over the
aggregate, water sprinkling or other means.

(3) Care shall be exercised when receiving, storing and handling the aggregate
not to cause segregation of sizes or aliow mixture of dirt, mud or other foreign
materials into the aggregate.

(4) The Contractor when stockpiling aggregate under hot climate shall take
measure to prevent direct exposure to the sunlight such as a shade not to
excassively heat or dry the aggregate.

CONTRACTOR’S EQUIPMENTAND PLANT

Equipment and tools necessary for handling materials and performing all parts of the work
shall be approved by the Engineer as to design, capacity and mechanical condition.

Jagne Fort Exparsson Project
Port of Jegrm, Jugre, Bohal
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The equipment shalt be at the site sufficiently ahead of the start of construction operations to
be examined thoroughly and approved.

CONSTRUCTION METHOD

5.1. Central Batching Plant Method

(1)

The aggregate shall be proportioned and mixed with cement and water in a
central mixing plant. The plant shall be equipped with feeding and metering
devices which will introduce the cement, aggregate and water into the mixer
in the quantities specified. Mixing shall continue until a uniform mxture has
been obtained.

5.2. Spreading, Compacting and Finishing

()

2

(3)

(4)

(5}

The matenial shall be spread by a mechanical spreader of approved type or
asphalt paver. In spreading from the wind row, care shall be taken to avoid
cutting into the underlying course.

Initial rolling shall be performed with pneumatic tire roller and final rolling with
a 3 wheel or tandem-type steel wheel roller. Rolling shall be discontinued
whenever it begins to produce excessive pulverizing of the aggregate or
displacement of the mdure.

When the compacted thickness of the cement treated base ¢ourse is to be
more than 150 mm, the mixture shall be spread from the wind row and
compacted in 2 approximately equal layers, the first layer to be bladed and
rolled before the second layer is spread.

Compaction shall continue until field density of not less than 98% of the
compacted maximum dry density detesmined in accordance with AASHTO T
180 Method D has been attained. Field Density test shall be in accordance
with AASHTO T 191.

Whare cement treated base is required under asphalt concrete pavement, the
compacted cement trested base surface shafl be scarified to produce
corrugation and allow good bonding between layer of asphalt pavement and
the cement treated base course.

5.3. Weather Limitations

{1

The cement treated base shall not be applied during windy, fainy of
impending bad weather. In the event rain occurs, work shall be promptly
stopped and the entire section if damaged shall be recanstructed in
accordance with the Specification.

54. Pmtection, Curing and Maintenance

After the cement treated base course has been finished as specified herein, the
surface shall be protected against rapid drying for a period of at least five (5) days by
either of the following curing methods:
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Maintain in a thorough and continuously moist condition by sprinkling with
water.

Cover the completed surface with a 50 mm layer of sand and maintain in
moist condition.

Apply on the surface an asphalt membrane of the type and quantity approved
by the Engineer.

Apply on the surface a liquid membrane curing compound of the type and
quantity approved by the Engineer.

The Contractor shall be required to maintain at his own expense the entire work within the
imits of his Contract in good condition satisfactory to the Engineer from the time he first
started work until al! work shall have been completed. Maintenance shalk include immediate
repairs of any defects that may occur before and after the lime-stabilized base course has
been compacted and finished, which work shall be done by the Contractor at his cwn
expense and repeated as may be necessary to keep the base continuously intact.

5.5. Trial Sections

(1M

(2}

3)
@

()

Before construction is stasted, the Contractor shall spread and compact trial
sections as directed by the Engineer. The purpose of the trial sections is to
check the suitability of the materials and the efficiency of the equipment and
construction method which is proposed to be used by the Contractor.
Therefore, the Contractor must use the same matesial, equipment and
procedures that he proposes to use for the main work. One friat section of
about 500 m2 shail 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
fisld density tests and other tests required as directed by tha Engineer.

If a trial shows that the proposed materials, equipment or pracedures in the
Engineer's opinion are not suitable, the materials 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 procedures change
during the execution of the work, new trial section shall be constructed.

6.0 QUALITY CONTROL

6.1. The quality shall satisfy the stanxlard values shown in Table 6.1

Table 6.1 — MATERIALS (CTBC)

WORK TTEM

TEST FORM TEST METHOD FREQUENCY STANDARD VALI/E
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Cement Treated | Poctland cement As approved by the Once for cvexy 500 Te mect the requirements
Base Course Engincer tons at receiving of Type I Portland
maiTials Cement conforming to
ASTMC 15
Mam{acturer test data
may be substituted
dircoted by the Enpinecr
Geadation of AASHTOT I and T Once for every To meet the requiscenls
agprepate 27 or equivalent quarmy of Table 20370.1
Abeasion of aggregate | AASHFO T %6 or - dio - Not more than 30%
equivelco
Scundncss of AASHTOT 104 ox ~¢htto - Not mace than 5%
aggregate cquivalent
Weter Absorption of | AASHTO T84 and T ~ ditto - ‘Not morc than 3% (Dvy
aggregale 85 oc cruivalent speafic gravity)
Plasticity mdcx AA?}TIOT%« - ditto - Not more than &
cquivalent Aggregate passing No 40
gicve including mineral
filler
Moisture-densily AASHTO T 180 Once Tox every 500 -
Refation m? at Poim
designated by the
Engincer
Density of Sotl m AASHTOT 191 Onee for every 2000 | 98 % or more
Place tw the Sand m2
Conc Mcihod
Comprossive Strength | ASTM D 560 and QOnce for cvary 500 Morc than 5.20 MPa (53
ASTM D 1633 (ons kgsfcm® : 754 pai )
Table 6.2 — WORKMANSHIP (CTBC)
WORK ITEM TEST FORM TESTMETHOD | FREQUENCY TOLERANCE
Cemnent Treated Base | Finish clevation As approved by the | Onec for cvery 400 +5 mm/-10 mm
Course Engimeer m’ & poats
designated by the
Engineser
Thickncss As spproved by the | - ditto - +H¥/- 5 nem
Engineer
Width - dilto - At poinl designated + Not specified
by the Enginces -15mm
Evamcss of smface | By 3 meters straighl | - dito - Within 5 cmm of
cdp vanalion on 2
conmacts
6.2. The workmanship shall be controlled in the manner shown in Table 6.2

6.3.

Tolerances

Jagna Pon Expersan Project

Port of Jagrm, Jegn, Bobal
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(1) The cement treated base course shall be laid to the designed level and
transverse slopes shown on the Drawings. The allowable tolerances shall be
in accordance with the following:

{a) Permitted variation from design: Thickness of Layer  :+0/~10 mm

(b) Permitted variation from design: Level of Surface -+ 5/~10 mrm

(c) Permitted Surface Imegularity: measured by 3 m straight edge: 5 mm

(d) Permitted vanation from design: Cross-fall of Camber 1 0.2%

{e) Permitted variation from design: Longitudinal Grade over 25 m length: £ 0.1%

Traffic

{1 The Contractor shall not be pemitted to drive heavy equipment over
completed portions prior to the end of 5 days curing period except pneumatic
tired equipment required for constructing adjoining sections.




ITEM 13 : INTERLOCKING CONCRETE BLOCK PAVEMENT
SCOPE OF WORK
This specification covers the construction of interlocking concrate block pavement on a prepared
base courses and the laying of leveling course sand bedding all in accordance with the
Specifications and Drawings.
MATERIAI REQUIREMENTS
CONCRETE

Concrete for the interlocking concrete block shall be 41.4 MPa {6,000 psi). Mixing and casting shall
be in accordance with the Section “Reinforced Concrete” and the form and dimensions shall be as
shown on the Drawings.

Additional requirements shall be as follows:

Minimum 28 day compressive strength - 41.4 MPa
Minimum aggregate - 19 mm
Minimum water-cement ratio - 0.47
Minimum cement content - 470 kg/m?

SAND LEVELLING COURSE (Sand Cushion)

Matedials for sand cushion shall consist of sand with uncoated grains, free from injusious amount of
dust, lumps of dlay, scft or flaky particles, shale, alkali, organic matter, ioam or other deletenious
substances. Beach sand shall not be allowed for use.

EXECUTION
LAYING OF INTERLOCKING CONCRETE BLOCKS

Concrete blocks shall be laid dry and shall have attained the méinimum 28 day compressive strength
of 41.4 MPa (6,000 psi). No biock with chipped surface, cracks or fabricated not to the dimension
arnd truly square as shown on the drawings shall be used in the block work.

Block work shall be done in uniform manner such that the lines along the length or across the length
formed by the edges of the blocks shall remain parallef all throughout the length and width of the
pavement and the comers of the pavement forced by the lines of the edge between biocks for al
sides shall be 4mm. The top of blocks forming the surface of the pavement shall be kept to the kne,
grade, slope and elevation as shown on the drawings.

The placing pattem of Interlocking concrete blocks shall be 45 degrees herningbone.
JOINTING AND COMPACTION

After laying the edges, the Imerlocking concrete blocks shall be initiglly compacted inte the sand
bedding by means of a five (5) Horse Power (HP) vibratory plate compactor for at least two (2)
passes.

Spread jointing sand over the block surface and swept into the joints using a soft brush. A second
compaction with the vibrating plate compactor shall be performed for at least two (2) passes. The
Interlocking concrete block surface shall be proof rolied or compacted with an approved roller not
less than 10 tons for at least two (2) passes to further seat the units in to the sand bedding. Lastly,
excess jointing sand shall be swept off the surface.

Parl of Jagna, Jagna, Bohot
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SAND LEVELLING CUSHION

The sand shall be laid in thickness shown in the drawings spread out uniformly over the cement
freated base (CTB) and in accordance with the lines and grades as directed by the Engineer.

SURVEYS AND SETTING OUT WORKS

Before the commencement of the pavement works, the Contractor togaether with the Engineer shall
conduct fopographic 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
setting-out.

Prior to placement of any material, the Contractor shall establish visible construction markers to
clearly define hotizontal limits of the Work.

Jugnis Port Expansion Project
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Technica! Specificsthons
(CHB Secuily Fenca)

ITEM 14 ) SECURITY FENCE

DESCRIPTION

This item shall consist of furnishing, construction and installation of security 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 speciied below
CONCRETE HOLLOW BLCCKS {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
norHoad bearing uniform and essentially smooth as nomnally achieves by standard molding
methods and shall be free from any cracks, flaws or other defects. '

BEDDING MORTAR

Mortar shall be composed of 1 part of Portland cement, 3 parts of sand and % part of lime. It shall
have a compressive strength of {14 MPa (2,000 psi)] at 28 days and shall comply with property
spedcifications for type N mortar set forth in ASTM Specification C 270 and as modified herein,
propertioned and tested in an approved laboratary at the expense of the Contractor. When tested
for water retention, the mortar shail have a flow after suction, of 75 percent or meme when mixed to
an initial flow of 125 to 140 percent. When tested for compressive strength, mortar shall be mixed
to a flow of 100 to 115§ percent. Aggregate for mortar shall conform to ASTM 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 o 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 be used shall conform to the specifications indicated on the drawings and shall
be approved by the Engineer priof 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 perform such clearing and grubbing as may be necessary to construct the
fence to required grade and alignment. Fence shalt generally follow the contour of the ground.
Grading shall be performed where necessary to provide a neat appearance.

The post shall be erected vertically in position inside the formwork of the fousndation block prior to
the piacing of concrete shall be adequately 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 1o line, with levet courses accurately spaced. Bond pattem shall
be kept plumb throughout. Comners and reveals shall be plumb and true. Vertical joints shail be
shoved tight. Each unit shall be adjusted to final position while mortar is still soft and plastic.
Any unit that is disturbed after mortar has stiffened shall be removed and relaid with fresh monar.
Courses shall be so spaced that backing masonty will level off, flush with the face work at all
joints where ties occur. Chases and rake-out joints shail be kept free from mortar or other debris.

Anchorage fo 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
masonfy mechanics. Wherever possible, full units of the proper size shall be used in liev of cut
units. Cut edges shall be clean, true and sharp. Openings shall be carefully cut, formed or ctherwise
neatty made for recessed items and for electrical, plumbing, or other mechanical installations so that
wall piates, cover plates, or escutcheons required by the installation will completely conceal the
openings and will have bottoms in alignment with lower edge of masonry joints. Webs of hollow
masonry units shall be cut to the minimum required for the installation. Reinforced masonry lintels
shall be provided as indicated above openings over 300mm wide, for pipes, ducts ang cabie trays,
unless stesl sleeves are used.

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

Unfinished work shall be stepped back for jointing with new work. Toothing may be resorted to only
when specifically approved. Before laying new work, loocse 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 fo prodiuce 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 imtesval shall be discarded.

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 shall be finished to
uniformly straight and trug lines and surfaces, smooth and free of tool marks.

Details of reinforcement shall be as indicated in the drawings. Reinforcing shall not be bent or
straightened in a manner injuricus to the steel. Bars with kinks or bends not shown on the drawings
shall not be used. Placement of reinforcement shall be inspected and approved prior to placing
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{CHB Security Fence)

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. Positicning Bars

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

b. Splices

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

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

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

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

Jdugra Port Expansion Project
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[TEM 15 : CONSTRUCTION JOINTS
SCOPE OF WORK

This item shall consist of the manufacturing and installation of construction joints 7 expansion joints
in accordance with the details, and at the locations, lines, grades and dimensions shown in the
drawings.

MATERIAL REQUIREMENTS

1. All construction joints / expansion joints shall be hot-dipped galvanized inside and ot in
accordance with international standards for galvanizing BS EN1480.

2. Painted finish shall be rejected.

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

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

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

EXECUTION
DELIVERY, STORAGE AND INSTAILATION

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

Re-fabrication

Cutting

Grinding

Welding

Sawing

Any hot works or similar activities

~eapow

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

3. The construction joints / expansion joints shall not be exposed to sea water and other
corrosive chemicals or
substances prior to instaliation.
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ITEM 16 : STEEL AND METAL WORKS
GENERAL

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

SCOPE OF WORK

The work includes the fumishing of all labor, materials, equipment and other incidentals
necessary for the fabrication and installation of structural steel and miscellanecus metal works as
specified in relevant items of these specifications and as indicated on the drawings.

SUBMITTAL

1. Before placing orders for materials for the steel and metal works, the Contractor shall
submit to the Engineer for approvat shop drawings for all steetwork. All project shop drawings
shall show the dimension of all parts, method of construction, botts, welding sectional areas
and other details.

2. The detail of connections shown on the shop drawings shall be such as to minimize
formation of pockets to hold condensation, water or dirt. A mirimum gap between abutting
angles and the like shall be provided wherever possible to eliminate any traps and
facilitata maintenance painting.

3. No materials shall be ordered nor fabrication commenced until the shop drawings are
approved by the Engineer.

STORAGE OF MATERIALS

Structural materials, either plain or fabricated, shall be stored above the ground upon platforms,
skids, or other supports. Matenals shall be kept free from dirt, grease, and other foreign matter and
shall be protected from corrosion.

MATERIAL REQUIREMENTS

1. Unless specified herein all steel structures and metals shall conform with the requiremeants
of "Steel and Metal Works.” Connections where detaiis are not specified or indicated herein,
shail be designed in accordance with the American Institute of Steel Construction
(AISC), Manual of Steel Construction, latest edktion.

2 Structural steel works consisting of channels, gusset plates and other structural stesl shape
shall be as indicated on the drawings and shall be structural carbon steel conforming %o
ASTM A 36. Shapes shall be as given in AISC, Manual of Steel Construction.

3 High strength structural bolts, shall conform to ASTM A 325, Types 1 or 2. Nuts shall
conform toc ASTM A 560, Grade A, heavy hex styie, except nuts 38 mm (1-1/2 inch) may
be provided in hex style. Washers shall conform to ANSI B 18.22.1, Type B.

4, Electrodes for arc welding shall be E70 series conforming fo American Welding Society
Specifications A5.1.

5. Tests are required under the ASTM Standards for steel to be used in the Works and shail be
carmied out in the presence of the Engineer and at least four (4) days notice must be given to
him of the dates proposed for such tests. Four (4) calendar days notice on which
fabricated steetwork will be ready for mspection in the Contractor's yard.

Jagra Port Expaneion Project
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Techmical Specifications
{Stoal and Metal Works)

Standard bolt shall conform to ASTM A 307 Carbon Steel Extemally Threaded Standard
Fasteners.

EXECUTION

QUALIFICATION

Qualification: of steel fabricators, erectors and welders shall comply with the requirements.

FABRICATION REQUIREMENTS

1.

Workmanship

Fabrcation shall be performed within the permissible tolerance .by the approved fabricator.
All workrnanship shall be of the best quality with respect to intemationally recognized
standards of practice.

Cutting

Low-carbon structural steel may be cut by machine-guided torch instead of by shears or saw.
Hamful notches, burrs, imegularities, etc., shall not be developed at the cut suiface.

Contact Faces

Contact surfaces between bases or ofher elements bearing directly upon bearing plates
shall be ground or milled as necessary for full effective bearing. Edges for welding shalt

likenvise be property prepared.
Boit Holes

Bolt holes shall be according to engineering practice and as specified in these specifications.
Gas buming of holes will not be permitted.

High Strength Bolt Assembly Preparation

Surfaces of high strength bolted parts in contact with boit heads and nuts shall not have a
slope of mora than 1:20 with respect {o a plane normal to the bolt axis.

Where the surface of a high strength bolted part has a slope of more than 1:20, a beveled
washer shall be used to compensate for lack of paralielism.

High strength bolted paris shall fit solidly together when assembled and shall not ba
separated by gaskets or any other interposed compressible matenals.

When assembled, all joint surfaces including those adjacent to washers shall be free of
scale except tight mill scale, and shall be free from dirt, loose scale, burrs, and other defects
that woukd prevent solid seating of parts.

Contact surfaces of friction-type joints shall be free from oil, paint, lacquer or galvanizing.
Welding

All welding shall be done only by welders certified as to their ability to perform m accordance
with accepted testing requirement.
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{Sipei and Mol Works)

Weiding of parts shall be in accordance with structural standards and the Standard Code for

Arc and Gas Welding m Building Construction of AWS, and shall only be done where shown,
specified, or permitted by the Engineer.

Damage to galvanized areas by welding shall be thoroughly cleaned with wire brushing
and all traces of welding fiux and loose or cracked zinc coating shall be removed prior to
painting. The cleaned area shall be painted with two coats of zinc oxide-zinc dust paint. The
paint shall be properly compounded with a suitable vehicle in the ratio of one part zinc oxide
to four parts zinc dust by weight. As an altemative to the above, the Contractor may submit
for approval the use of a galvanizing 7od or gatvanizing solder to repair damaged areas.

The welding machine shall be a stable welder, and have suitable functions for the
dimension of materials to be welded. Tha auxiliary toots used for welding shakt perform
sufficiently and adequately.

The welding machine used for fiekd welding shall be of readily adjustable for electric cument.

Shop Assembly

Structural units fumished shall be assembled in the shop. An inspection shall be made to
determine that the fabrication and the matching of the component parts are comrect.

Jigs shall be used for the assembly of units as much as possible to maintain appropriate
position of mutual matenals.

Approval of the Engineer shall be required when drilling temporary bolt holes or welding
temporary support to the assembled structure.

The tolerances shall not exceed those allowed by codes and each unit assembied shall be
clasely checked to insure that all necessary clearances have been provided and that binding
does not occur in any moving part.

In order to maintain accurate finished dimensions and shape, appropriate reverse strain or
restraint shall be provided as required. Assembly and disassembly wark shall be performed in
the presence of the Engineer, unless waived in writing by the Engineer any emors or defects
disciosed shall be immediately remedied by the Contractor.

Before disassembly for shipment, component parts of the structures shall be maich marked
to facilitate erection in the field.

FABRICATION TOLERANCES

1

Dimensional Tolerances for Structural Work

Dimensions shall be measured by means of an approved calibrated steel tape at the tme
of inspection. Unevenness of plate work shall not exceed the limitation of the standard mill
practice as specified in the American Instituta of Steel Construction, *Manual of Steel
Construction®.

2. Camber

Reverse camber in any structural steel members in axcess of 1/1,000 of the span length
shall cause rejection. The minimum dead load camber for any structural steel member
shall be as allowed by Code, or otherwise spacified.
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INSPECTION AND TEST OF WELDING

1. Inspection of Welding
inspection of welding shall be executed for the following work phases.
a. Before Wekling

Scum, angle of bevel, root clearance, cleaning of surface to be welded, quality of
end tab, drying of welding rod.

b. During Walding

Welding procedure, diameter of coil and wire, type of flux, weiding cumrent and
voltage, welding speed, welding rod position, length of arc, melting, cieaning of slag of
each ievel under surface chapping, supeniston of welding rod.

C. After Execution of Welding

Assurance of bead surface, existence of harmful defects, treatment of crater,
quality of slag removal, size of fiilet, dimension of extra fill of butt welkding, treatment of
end tab.

2. Testing of Wekling
Twenty percemt (20%) of welds contributing in the overall strength of the structure and
which will be inaccessible for the inspection in senvice shall be tested.
Weiding shall be tested by ultrasonic test to the extent specified herein or as directed by the
Engineer.
Where partial inspection is required, the ultrasonic test shall be located at random on the
welds s0 as to indicate typical welding quality.

#f ten percent (10%) of the random ultrasonic tested indicate unacceptable defect, the
remaining eighty percent (80%) of the welding shall be tested. Repair welding required shall
be ultrasonic tested after the repairs are made.

CORRECTIONS

In lieu of the rejection of an entire piece or member containing welding which is unsatisfactory
or which indicates inferior workmanship, comective measures may be permitted by the Engineer
whose specific approval shall be obtained for making each cofrection. Defective or unsound weids
or base steel shall be corrected either by removing and replacing the entire weld, or as follows.

1. Excessive convexity or overlap shall be reduced by grinding.

2. Undercuts, lack of weld shall be repaired with necessary reinforcement of weld after
removal of any foreign materials such as slag, dust, oil, efc.

3. Any defects such as slag inclusions, incomplete fusion, or inadequate joint penetration,
shall be completely removed, deaned and re-welded.

4 Cracks in welds or base steel, shall be removed to sound steel throughout their
length and 5cm beyond each end of the crack, followed by welding. The extent of the crack,
depth and length, shall be ascertazined by the use of acid etching, magnetic partice
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inspection or othes equally positive means.

Tha removal of weided steel shall be done by chipping, grinding, oxygen cutting, oxygen
gouging, or air carbon arc gouging and in such a manner that the remaining weided steel
or base steel is not nicked or undercut. Defective portions of the welding shall be
removed without substantial removal of the base steel.

INSTALLATION
1. Installation Program
a. Prerequisite Condition
Prior to executing steel fabrication and field installation, the Contractor shall
prepare a comprehensive installation program including engineering suparvision
organization, fabrication procedures, field instaliation procedures, material
application, machinery applications, inspection procedure, scope and standard of
quality judgment, and submit o the Engineer for approval.
b. Special Technical Enginesring

Special technical enginesring different from contract specifications can be applied upon
receiving approval of the Engineer.

2 Installation Requirement
a. Setting of Anchor Bolt and Others
a. 1. Anchor bolts shall be set in accurate position by using templates.

a. 2. The setting method shall be proposed to the Engineer for his approval before
setting starts.

2.3, The threads of bolt shall be cured with an appropriate method against rust
and/or any damage before tightening.

a. 4. Non-shrink mortar shall be placed under base piates, well cured to cbtain
the sufficient strength before bearing loads are applied to base plates.

b. Temporary Bracing

b. 1. Temporary bracing shall be installed as necessary to stay assemblies and
assume loads against forces due to transport, erection operations of other
work.

b.2. Temporary bracing shall be maintained in place wuntil permanent
work is property connected and other construction installed as necessary for
support, bracing or staying of permanent work.

b.3. Extent and quality of temporary bracing shall be as necessary against wind
and other kads, induding seismic loads nat less than those for which the
permanent structure is designed to resist.

c. Adequacy of Temporary Connections
During erection, femporary connection work shall be securely made by bolting and/or
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