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Ill
Gio«ary of Tanm, AbbtovMoa and Acrenjrmo

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 submitted 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[cD

Bidder - Refers to a contractor, manufacturer, supplier, distributor and/or consultant who submits a 
bid m response to the requirements of the Bidding Documents. (2016 revised iRR, Section 5[dD

Bidding Documents - The docun>ents issued by the Procuring Entity as the bases for bids, 
furnishing ali information 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 external 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; (ii) pre-investment or feasibility studies; (iii) design; (iv) construction 
supervision; (v) management and related services; and (vi) other technical services or special 
studies. (2016 revised IRR, Section 5[i])

Contract - Refers to the agreement entered into between the Procuring Entity and the Supplier or 
Manufacturer or Distributor or Service Provider for procurement of Goods and Services; Contractor 
for Procurement of Infrastmcture Projects; or Consultant or Consulting Firm for Procurement of 
Consulting Services; as the case may be, as recorded in the Contract Form signed by die parties, 
Induding all attachments and appendir^s thereto and all documents incorporated by reference 
therein.

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

CPI - Consumer Price Index.

DOLE - Department of Labor and Employment

DTI - Department of Trade and Industry.
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IV
OlMMfy of Tanns. Mbrevittion, ad Anonyms

Foreign-funded Procurement or Foreign-Assisted Project - Refers to procurement whose 
funding source is from a foreign government, foreign or international finandng institution as 
specified in the Treaty or Intemationai or Executive Agreement. (2016 revised IRR, Section 5[b]).

GFI - Government Financial Institution.

GOCC - Government-owned and/or-controlled corporation.

Goods - Refer to all Kerns, supplies, materials and general support services, except Consulting 
Services and Infrastructure Projects, which may be needed in the transaction of public businesses 
or in the pursuK of any government undertaking, project or activity, whether in the nature of 
equipment, furniture, 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 fumKure, as well as truddng, hauling, janitorial, security, and related or analogous services, as 
well as procurement of materials and supplies provided by the Procuring Entity for such services. 
The term “related* or “analogous services* shall include, but is not limited to, lease or purchase of 
office space, media advertisements, health maintenance services, and other services essential to 
the operation of the Procuring Entity. (2016 revised IRR, Section 5[rJ)

GOP - Government of the Philippines.

infrastructure Projects - Include the construction, improvement, rehabilitation, demolition, repair, 
restoration or maintenance of roads and bridges, railways, airports, seaports, communication 
facilities, civil works components of inforntation technology projects, irrigation, flood control and 
drainage, water supply, sanitation, sewerage and solid waste management systems, shore 
protection, energy/power and electrification focilities, national buildings, school buildings, hospital 
buildings, and other related construction projects of the government. Also referred to as civil works 
orworks. (2016 revised IRR, Section 5[u])

LGUs - Local Government Units.

NFCC - Net Financial Contracting Capacity.

NGA - National Government Agency.

PCAB - Philippine Contractors Accreditation Board.

PhilGEPS - Philippine Government Electronic Procurement System.

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

PSA - Philippine Statistics Authority.

SEC - Securities and Exchange Commission.

SLCC - Single Largest Completed Contract.

UN-UnHed Nations.
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INVITATION TO BID



PHILIPPINE/®^ 
PORTS 1 

AUTHORITY

INVITATION TO BID

FOR THE

CONSTRUCTION OF BREAKWATER, PORT OF CURRIMAO, 
CURRIMAO, ILOCOS NORTE

The Philippine Ports Authority, through Hie Corporate Budget of Hie Authority for CY 2020, 
intends to apply the sum of P394,620,254.73 being the Approved Budget for the Contract (ABC) 
to payments under the contract for the CONSTRUCTION OF BREAKWATER PORT OF 
CURRIMAO, CURRIMAO, ILOCOS NORTE (LFP NLZ NO. 005-2020). Bids received in excess 
of the ABC shall be automatically rejected at bid opening.

The Philippine Ports Authority now invites bids for the above Procurement Project. Completion 
of the Works is required in Six Hundred Sixty (660) calendar days from the receipt by the 
successful bidder of Hie Notice to Proceed. Bidders should have completed, within five (5) years 
from the date of submission and receipt of bids, a contract similar to the Project. The description 
of an eligible bidder is contained in the Bidding Documents, particularly, in Section II 
(Instructions to Bidders).

Bidding will be conducted through open competitive bidding procedures using a non
discretionary “pass/fail’ 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 Committee (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 16 November 
2020 from the given address and website(s) below 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 proof of payment for the fees in person.

The Philippine Ports Authority’s Bids and Awards Committee will hold a Pre-Bid Conference on 
25 November 2020 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 all prospective bidders.

Bids must be duly received by the BAC Secretariat through manual submission at the office 
address indicated below on or before 11 December 2020 at 9:00 a.m. Late bids shall not be 
accepted.

A. Bonifacio Dnve South Hartwr, Pori Ar^a Manila 1016 Philippines 
PO Box 436 Manila Philippines 

Tel No. (-632) 527.6356 to 63 Fax No. (-632) 527-4855 
website www ppe corn ph



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

Bid opening shall be on 11 December 2020 at 10:00 a.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 Phiiippine Ports Authority reserves the right to reject any and all bids, declare a failure of 
bidding, or not award the contract at any time prior to contract award in accordance with 
Sections 35.6 and 41 erf the 2016 revised Implementing Rules and Regulations of RA No 9184 
without thereby incurring any liability to the affected bidder or bidders.

For further information, please refer to:

BAC Secretariat, Philippine Ports Authority 
5th Floor. PPA Bldg.. A. Bonifacio Drive,
South Harbor, Port Area, Manila 
Telephone Nos. 627-47-35

627-83-56 to 83 loc. 539 
PPA Websrte; www.Dpa.com.Ph 
GPPB Website: www.gppb.com.ph

oe^ilen'isr Mark Jan 
Uves.

MARK JON S. Pi^MAR
Chairperson, PPA Head Office Bids and Awards
Committee for Engineering Projects 0-IO-BAC-EP)

http://www.Dpa.com.Ph
http://www.gppb.com.ph


SECTION II

INSTRUCTIONS TO BIDDERS



ITB- 1

1. Scope of Bid

The Procuring Entity, Philippine Ports Authority invites Bids for the 
Construction of Breakwater, Port of Currimao, Currimao, llocos Norte, 
with Project Identification Number LFP NLZ No. 005-2020.

The Construct'on of Breakwater, Port of Currimao, Currimao, llocos 
Norte is for the construction of Works, as described in Section VI 
(Specifications).

2. Funding Information

2.1. The Philippine Ports Authority through the source of funding as 
indicated below for CY2020 in the amount of ^394,620,254.73.

2.2. The source of funding is:

Corporate Operating Budget

3. Bidding Requirements

The Bidding for the Project shall be governed by all the provisions of RA No. 
9184 and its 2016 revised IRR, including its Generic Procurement Manual and 
associated 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 BAG 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 work; (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.

4. Corrupt, Fraudulent, Collusive, Coercive, and Obstructive Practices

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

ConsMben of Breekwitor
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ITB-2

5. Eligible Bidders

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

5.2 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.

5.3. For Foreign-funded Procurement, the Procuring Entity and 
the foreign government/foreign or international 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.

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

7. 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 
\Anll 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.

8. 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 
videoconferendng/webcasting as indicated in paragraph 6 of the IB.

CemtrucbcmefBreakwvM 
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ITB-3

9. 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.

10. Documents Comprising the 
Components

Bid: Eligibility and Technical

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 all other 
documents for submission to the BAG are in foreign language other 
than English, it must be accx^mpanied by a translation In English, which 
shall be authenticated by the appropriate Philippine foreign service 
establishment, post, or the equivalent office having jurisdiction over the 
foreign bidder’s affairs in the Philippines. For Contracting Parties to the 
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 shall govern, 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 ownership, 
certification of availability of equipment from the equipment 
lessor/vendor for the duration of the project, as the case may be, must 
meet the minimum requirements for the contract set in the BDS.

11. Documents Comprising the Bid: Financial Component
11.1. The second bid envelope shall contain the financial documents for Uie 

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.

CtntBueSan of BreakwMtr 
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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 
IRRof RANo. 9184.

12. Alternative 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.

13. Bid Prices

All bid prices for the given scope of work in the Project as awarded shall be 
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.

14. Bid and Payment Currencies

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

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

15. 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 schedule 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 
acceptable bid security shall be rejected by the Procuring Entity as 
non-responsive.

16. 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, foiiure of the Bidders to comply with the said 
request shall not be a ground for disqualification.

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

17. Deadline for Submission of Bids

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

18. Opening and Preliminary Examination of Bids

18.1. The BAG 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 BAG 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.

19. Detailed Evaluation and Comparison of Bids

19.1. The Procuring Entity’s BAG shall immediately conduct a detailed 
evaluation of all Bids rated ‘passed* using non-discretlonary pass/faif 
criteria. The BAG shall consider the conditions in the evaluation of Bids 
under Section 32.2 of 2016 revised IRR of RA No. 9184.

19.2. If 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 Procuring 
Entity. Bid Security as required by ITB Glause 16 shall be submitted for 
each contract (lot) separately.

19.3 In all cases, the NFGG 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 
ABGs for all the lots participated in by the prospective Bidder.

20. Post Qualification

Within a non-extendible period of five (5) calendar days from receipt by the 
Bidder of foe notice from the BAG that it submitted the Lowest Galculated Bid, 
foe Bidder shall submit its latest income and business tax returns filed and

CoMueflen Of BraakMisr 
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ITB-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.

21. 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.

Construction of BfMkwattr
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BDS-1
Bid Data Sheet

Bid Data Sheet
ITB Clause

5.2 For this purpose, contracts similar to the Project refer to contracts which 
have the same Major Categories of Works which shall be:

Description/Clanfication Unit of 
Measure

Quantity 
(at least)

Rockworks (300 - 6,000 kg/pc.) cu.m. 33,591

7.1 Portion of Works allowed to be 
subcontracted:

Maximum Percentage allowed to be 
subcontracted:

Subcontracting is not allowed Subcontracting is not allowed

10.3 For Joint Venture:

Special PCAB License

10.4 The key personnel must meet the required minimum years of experience 
set below:

Key Personnel General
Experience

Relevant
Experience
(Minimum)

a. Project Manager Five (5) years

b. Project Engineer Three (3) years

c. Materials Engineer II One (1) year

d. Construction Safety and
Health Officer

One (1) year

e. Foreman Five (5) years

Comtnjcaon of Dmln i>ii 
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BDS-2
Bid Datt ShMt

10.5 77)6 minimum major equipment requirements are the following:

Equipment Capacity Number of Units

Clamshell 1-owned

Clamshell 2-owned/l eased

Concrete Mixer 1 bagger, minimum 1-owned

Concrete Vibrator 3.5 hp, minimum 1-owned

Crawler Crane 20T, minimum 1-owned

Crawler Crane 20T, minimum 2-own ed/1 eased

Deck Barge 1000TDWT 1-owned

Deck Barge 1000T DWr 2-owned/leased

Deck Barge 600T DWl 1-owned

Deck Barge 600T DWr 2-owned/leased

Dump Truck 8 cu.m., minimum 1-owned

Bar Bender electric, 25mm dia min. 1-owned

Bar Cutter electric, 25mm dia min. 1-owned

Payloader 80 hp, minimum 1-owned

Tugboat 500hp, minimum 1-owned

Tugboat 500hp, minimum 2-owned/leased

Water Trude with pump 1.000 gal., minimum 1-owned

Cargo Truck 5T, minimum 1-owned

12 Value Engineering Clause:

Not Allowed

15.1 The bid security shall be in the form of a Bid Securing Dedaration or any of 
the following forms and amounts:

a. The amount of not less than P 7^92,405.09, if bid security is in cash, 
cashier’s/manager’s check, bank draft/guarantee or {revocable letter of 
credit;

b. The amount of not less than P 19,731,012.74, if bid security is in Surety 
Bond.
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BidOrtShMt

16 Each bidder shall submit one (1) original and six (6) copies of the Technical 
and Financial Proposals, property labelled, book-bound, with hard cover 
and corresponding index tab.

1
19.2 Partial bids:

Not Allowed

20 Other appropriate Ucer

None

ses and permits requited:

21 Additional contract documents relevant to die project that may be required 
by existing laws and/or the Procuring Entity, such as:

j
Construction Schedule and S-Cunre, Manpower Sdiedule, Construction 
Methods, Equipment Utilization Sdiedule, Construction Safety and Health 
Program approved by the Department of Labor and Employment and 
PERT/CPM or other acceptable tools of project scheduling.

1
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GENERAL CONDITIONS 

OF CONTRACT



GCC- 1

Scope of Contract

This Contract shall include all such items, although not specificaliy 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. 9184 and 
Its 2016 revised IRR, including the Generic Procurement Manual, and 
associated issuances, constitute the primary source for the terms and 
conditions of the Contract, and thus, 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 amend the IRR, which shall be applied to 
all procurement activities, the advertisement, posting, or invitation of which 
were issued after the effectivity of the said amendment.

Sectional Completion of Works

If sectional completion is specified in the Special Conditions of Contract 
(SCC), references in the Conditions of Connect 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).

i
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 sudi sum as fair to cover the cost 
incurred, which sum shall be paid by Precuring Entity.

4.2. If 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 connect extension provided 
under Annex “E’ of the 2016 revised IRR of RA No. 9184.

4. The Contractor’s Obligations
i

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

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

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

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

6. Site Investigation Reports

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

I

7. Warranty

7.1. in case the Contractor foils 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 
garnishment proceedings, and perpetuaiiy disqualify it from 
participating in any public bidding. All payables of the GOP in his fovor 
shall be offset to recover the costs.

7.2. The warranty 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.

8. Liability of the Contractor

Subject to additional provisions, if any, set forth In the SCC, tiie Contractor’s 
liability under this Contract shail 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.

9. Termination for Other Causes

Contract termination shall be initiated in case it is determined prima facie by 
the Procuring Entity that the ^Contractor has engaged, before, or during the 
implementation of the contract, in unlawful 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 ITB 
Clause 4.
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10. Dayworks |

Subject to the guidelines on Variation Order in Annex ‘E* of the 2016 revised 
IRR of RA No. 9184, and if applicable as indicated in the SCO. 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 writtwi 
instructions in advance for additional work to be paid for In that way.

i

11. Program of Work
i

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

I

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

12. Instructions, Inspections and Audits

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

13. Advance Payment

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

14. Progress Payments

The Contractor may submit a request for payment for Work accomplished. 
Such requests for payment shall be verifi^ and certified by foe Procuring 
Entity’s Representative/Project Engineer. Except as ofoerwise stipulated in 
foe SCC, materials and equipment delivered on foe site but not completely put 
in place shall not be included for payment.
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15. Operating and Maintenance Manuals

15.1. If required, the Contractor will provide Bas built” Drawings and/or 
operating and maintenance manuals as specified in the SCC.

15.2. 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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OF CONTRACT



SCC-1

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.
6 Site Investigation Report:

None
7.2 Permanent structures: Fifteen (15) years

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

10 No dayworks are applicable to the contract.
11.1 The Contractor shall submit the Program of Work to the Procuring 

Entity’s Representative within days of delivery of the Notice
of Award.

11.2 The amount to be withheld for late submission of an updated 
Proaram of Wbrk 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 

reauired is

The date bv which ‘as builf drawinos are reauired is
15.2 The amount to be withheld for failing to produce ‘as built’ 

drawings and/or operating and maintenance manuals by the date 
reauired is
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T*dw)ie*l Specifications 
(Excavation tMwtcs)

ITEM 01 EXCAVATION WORKS

SCOPE OF WORK

General Provisions

1. The area shall be excavated at the required depth as indicated on the Drawing/s.

2. The work includes furnishing of all labor, mateiials, plants and equipment required to 
complete/finish the excavation works.

Work Schedules

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

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

3. Prior to excavation works, the Contractor shall establish \nsible markers to clearly define the 
limits of the excavation.

EQUIPMENT/LAYOUT OF WORK

Plant

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

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

Physical Data/Layout of Work

1. The Authority does not guarantee to keep the project excavation area free from obstructions.

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

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

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

5. The Contractor shall be responsible for the installation, maintenance and preservation of all 
gauges, ranges, platforms, excavation limit markers. Upon completion of the work, the 
Contractor shall promptly remove all ranges, markers, and other marker placed by him that 
may be detrimental to port operation.
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T^cfinkal Spocificatons 
(Excavation Mbrka)

EXECUTION

EXCAVATION WORKS

Description

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

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

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

Progress of Work

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

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

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

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

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

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

EXCAVATED MATERIALS

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

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

Displace Materials

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

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

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

INSPECTION

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

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

PAY LIMITS

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

SOUNDINGS

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

2. For the purpose of work progress payments; the Contractor, jointly with the Authority’s 
Represeritative and/or Surveyors, shall conduct soundings on areas subjected to excavation 
activities during the month or the preceding period for which payment is being claimed.

3. The Contractor will be responsible for all costs involved in the above mentioned such as 
costs for the survey equipment, measurement, markings, materials and other cost related 
thereto.
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Technical Specifcatiena 
(Rockwerfca)

ITEM 02 ROCKWORKS

SCOPE OF WORK

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

SETTING OUT OF WORKS

1. Topographic/Hydrographic Survey

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

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

MATERIAL REQUIREMENTS

1. All rocks to be used shall be angular, hard, durable and not likely to disintegrate in seawater. 
Rock layers to be installed should more or less be “global in shape', ‘angular in surface’ and 
should avoid 'river run rocks’. Rocks that are sub-angular may be subject to the approval of 
the Engineer. Rounded or well rounded pieces will not be accepted.

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

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

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

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

Apparent specific gravity 
Abrasion

ASTM C 127 
ASTM C 535

EXECUTION

QUARRY SITE AND ROCK QUANTITY

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

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

3. When the Contractor Intends to operate a quarry for the Works, foe Contractor shall take all 
the responsibilities in connection with its operation including, but not limited to, obtaining all 
necessary permits and approvals, payment of safety measures or like Of any), provisions 
and maintenance of safety measures and temporary access roads, aii of private and public 
roads and temporary jetties to be used to transport quam’ed materials and foe compliance 
with all regulations etc. required by foe authorities having Jurisdiction over any part of the 
operation.

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

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

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

STORAGE OF MATERIALS

Quarried rock materials shall be stored by weight/dass or in a manner approved by foe Engineer 
and in a yard kept dean, firee from undesirable materials.

SAMPLING TEST

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

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

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

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

CROSS-SECTIONS OF COMPLETED ROCKWORK

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

Rock works which was previously paid should be easily identified from sections being requested for 
payment
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Technical SpedScaliena 
(Reinforced Concrete)

ITEM 03 REINFORCED CONCRETE

SCOPE OF WORK

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

GENERAL PROVISIONS

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

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

a. American Concrete Institute (ACI) Standards:

AC1117 Standard Spedfications for Tolerances for Concrete Construction 
and Materials

ACM 21R QualHy Management System for Concrete Construction 

ACI 201.2R Guide to Durable Concrete

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

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

ACI 301 Specifications for Structural Concrete

ACI 304.2R Placing Concrete by Pumping Methods

ACI 304R Guide for Measuring, Mbdng, Transporting, and Placing Concrete

ACI 305R Hot Weather Concreting

ACI 306.1 Standard Specification for Cold Weather Concreting

ACI 308R Guide to Curing Concrete

ACI 309R Guide for Consolidation of Concrete

ACI 311.4R Guide for Concrete Inspection

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

CoRStucAfOA Of 8r«akwattf 
Portof Cunfmae, Currtroo, ftocos Norte



Tactvilcal SpscHtcalion* 
(Rainforced Concrato)

ACI347 Guide to Formwork for Concrete

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

ACI SP-2 ACI Manual of Concrete Inspection

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

ASTM C150 Standard Specification for Portland Cement

ASTMC114 Startoard Method for Chemic^ Analysis of Hydraulic Cement

ASTM C185 Standard Method for Air Content of Hydraulic Cement

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

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

ASTM C151 Standard Test Method for Autoclave Expansion of Portland Cement

ASTM C109 Standard Test Method for Compressive Strength of Hydraulic Cement 
Mortars

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

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

ASTM C 33 Startoard Specification for Concrete Aggregates

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

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

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

ASTM C128 Standard Test Method for Density, Relative Density (Specific Gravity), 
and Absorption of Rne Aggregates

ASTM C 87 Standard Test Method for Effect of Organic Impurities in Rne Aggregate 
on Strength of Mortar

ASTM C 88 Standard Test Method for Soundness of Aggregates by Use of Sodium 
Sulfate or Magnesium Sulfate
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Technical Spaciication* 
(Raintorcad Concrete)

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

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

ASTM C127 Test Method for Specific Gravity and Absorption of Coarse Aggregate

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

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

ASTM C131 Test Method for Resistance to Degradation of Small-size Coarse 
Aggregate by Abrasion and Impact in the Los Angeles Machine

ASTM C 94 Standard Specification for Ready-Mixed Concrete

ASTM D 512 Chloride Ion in Water

ASTM D 516 Sulfate Ion in Water

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

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

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

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

ASTM C 31 Standard Practice for Making and Curing Concrete Test Specimens 
in the Field

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

ASTM C172 Standard Practice for Sampling Freshly Mixed Concrete

ASTM C192 Standard Practice for Making and Curing Concrete Test Specimens in 
the Laboratory

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

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

ASTM C 42 Standard Test Method for Obtaining and Testing Drilled Cores and 
Sawed Beams of Concrete
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TacMcal Spaciications 
(Reinfafnad Concrete)

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

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

ASTM C 494 Standard Specification for Chenvcal Admixtures for Concrete

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

ASTM C171 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 Rllers. Hot Applied, For Joints 
and Cracte In Asphaltic and Portland Cement Concrete Pavements

ASTM D 5167 Standard Practice fix' Melting of Hot Applied Joint and Crack Sealant 
and Rller for Evaluation

ASTM A 706 Standard Specification for Low-Alloy Steel Deformed and Plain 
Bars for Concrete Reinforcement

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

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

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

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

ASTM C1116 Standard Specification for Fiber-Reinforced Concrete

ASTM C1157 StarKjard Specification for Hydraulic Cement

ASTM C138 Standard Test Method for Density ("Unit Weight"), Yield, and Air 
Content (Gravimetric) of Concrete

ASTM C173 Standard Test Method for Air Content of Freshly Mixed Concrete 
by the Volumetric Method

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

ASTM C 295 Petrographic Examination of Aggregates for Concrete

ASTM C 33 Standard Specification for Concrete Aggregates

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

ConstyeSon df
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ASTMC469 Static Modulus of Elasticity and Poisson's Ratio of Concrete in 
Compression

ASTM C 595 Standard Specification for Blended Hydraulic Cements

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

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

ASTM D1179 Fluoride Ion in Water

ASTM D1190 Standard Specification for Concrete Joint Sealer, Hot-Applied 
Elastic Type

ASTM D1751 Standard Specification for Preformed Expansion Joint Rlerfor 
Concrete Paving and Structural Constmetion (Non-extruding 
and Resilient Bituminous Types)

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

American Welding Society (AWS)

D12 Welding Reinforcing Steel, Metal inserts and Connections in 
Reinforced Concrete C<mstnrctlon.

d. Philippine National Standard (PNS)

PNS 49 Steel Bars for Concrete Reinforcement

e. DPWH Standard Spedfications

e. All other standards 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 ater approval by the 
Owner.

SUBMITTALS

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

a. Submit Test Reports for the following:

a.1 Concrete mixture proportions

Submit copies of test reports by independent test labs conforming to 
ASTM C 1077 showing that the mixture has been successfully tested to 
produce concrete with the properties specified and that mixture will be

CoftStuettoA of BfWkwatBr 
Portof Currlmae, Cuiibiteu. keoa Norte



11
Technical Spectlicationa 

(Reinforced Concrete)

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

a.2 Aggregates

a.5

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

a.3 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 corrosion inhitrtor and anti-washout admixture. 
Submitted data shall be based upon tests performed within 6 months of 
submittal.

a.4 Cement

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

Water

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

b. Submit Certificates for the following: 

b.1 Curing concrete elements

Submit proposed materials and methods for curing concrete elements. 

b.2 Fono removal schedule

Submit proposed materials and methods for curing concrete elements.

b.3 Concrete placement and compaction

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

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

b.4 Mixture designs

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

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

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

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

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

Details shall be prepared for placement of reinforcement where spedal conditions occur, 
indudirrg most congested areas and connection between pre-cast concrete and concrete in> 
dtu.

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

MA TERIAL REQUIREMENTS

CEMENT

Unless otherwise specified in the Drawings, only one (1) brand of cement shall be used for 
any individual stmdure. In detennining the approved mix, only Portland cement shall be used 
as the cementitious material.

1. Portland Cement: ASTM C150

Type I (for general use in construction)

ConstmcaoR of 8rM>M9ter 
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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 alre^ be included in the unit 
cost bid of the Contractor for the concrete.

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

not be used.

AGGREGATES

1. Crushed Coarse Aggregate

Conforming to ASTM C 33 and having norranal sizes passing 38.0 mm to 19.0 mm, 19.0 mm 
to 9.5 mm to No. 4 sieve. The material shall be well graded between the limits indicated and 
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 sh^l be as follows:

ASTM Sieves

Nominal Size of Coarse Aggregates

% by Weight Passing

40mm 25mm 19mm 10mm

50.0mm (2”) 100 - - -

38.0mm (1 1/2”) 95-100 100 - -

31.8mm (1 1/4’) - 90-100 100 -

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

19.0mm (OM-) 35-70 25-90 - 100

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

9.5mm (3/8”) 10-30 0-10 0-10 0-20

No. 4 0-5

ConsttucSoA of 6rMlci«ater 
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2. Fine Aggregate

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

ASTM Sieves % by Weight Passing

9.5mm (3/8') 100

No.4 90-100

No. 8 80-100

No. 16 50-90

No. 30 25-60

No. SO 5-30

No. 100 0-10

a.

b.

WATER

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

Due care shall be taken to prevent segregation.

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

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

Table 6.3 Acceptance Criteria for Questionable Water Supplies

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

90

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

Time of Setting (Gillmore Test)
Initial
Final Set

No marked change
No marked change

Appearance Clear

Color Colorless

ConstticSon of
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Odor Odorless

Total Solids 500 parts/million max.

PH value 4.5 to 8.5

Table 64 Chemical Limitation for Wash Water

Limits
Chemical Requirements, Minimum

Concentration
Chloride as C1M) expressed as a mass percent 
of cement when added to the C1('1> In the other
components of the concrete mixtures shall not 
exceed the following levels:

1. P re stressed Concrete 0.06 percent
2. Conventionally reinforced concrete in a moist 0.10 percent

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

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

the concrete wilt stay dry

Sulfate as SO4, ppm* 3,000
Alkalies as (Na20 + 0.658 KaO), ppm 600
Total ScHids. pom 50,000

Wash water reused as mixing water in concrete may exceed the listed concentrations of 
sulfate if it can be shown that the concentration calculated In the total mbdng 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 
AASHTOT26.

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

CURING MATERIALS

1. Impervious Sheet Materials

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

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

3. Membrane Forming Curing Compound

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

Coftsaucton of BraataroMf 
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JOINTING MATERIALS

1. Sealant

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

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

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

2. Joint backing shall be expanded extmded 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 
accordance with manufacturer's instructions.

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

EPOXY BONDING COMPOUND

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

REINFORCEMENT

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

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

PNS 49 - Steel Bars for Concrete Reinforcement

TIE WIRE

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

SAMPLES AND TESTING 

1. Cement

Sampled either at tiie mill or at the site of work and tested by an independent commercial or
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4.

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

Aggregates: Tested as prescribed in ASTM C 33

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

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

Reinforcement

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

Concrete Tests

5.

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 OJ.m. of concrete class or fraction 
thereof of concrete placed. Samples shall be secured in conformance with ASTM C 172. 
Tests specimens shall be made, cured, and packed for shipment in accordance with 
ASTM C 31. Cylinders will be tested by and at the expense of the Contractor in 
accordance with ASTM C 39. Test specimens will be evaluated separately by the 
Engineer, for meeting strength level requirements for each with concrete quality of ACI 318. 
When samples foil to conform to the requirements for strengths, the Engineer ^all have the 
right to order a change in the proportions of the concrete mix for the remaining portions of 
the work at no additional cost to the Authority.

Test of Hardened Concrete in or Removed from the Stnicture

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

Core specimens shall be obtained by the Contractor and shall be tested. Any deficiency 
shall be corrected or if the Contractor elects, he may subrrut a proposal for approval before 
foe load test is made. If the proposal is approved, the load test shall be made by foe 
Contractor and the test results evaluated by the Engineer in conformance with Chapter 20 
of ACI 318. The cost of the load tests shall be borne by foe Contractor. If any concrete shows 
evidence of failure during foe load test, or foils the load test as evaluated, the deficiency be
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corrected 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 shall be conducted with cement and aggregate proposed for the Project. The 
admixtures/additives shall be tested and those that have been in storage at the Project Site 
for longer than six (6) months shall not be used until proven by retest to be satisfactory.

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

7. Jointing Materials and Curing Compound Samples

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

a. 10 kg of joint sealant
b. 1m length of joint filler
c. 5 li. of curing ccxnpound
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, embedded 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 contaminants such as grease, oil, 
and dirt Ensure materials can be accurately Identified after bundles are broken and tags 
removed.

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

Cement shall be delivered to the Site in bulk or in sound and property 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
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silos of adequate size and numbers to store sufficient cement to ensure continuity of work 
and the cement shall be placed in these silos immediately after it has been delivered to the 
Site. Approved precautions shall be taken into consideration during unloading to ensure 
that the resulting dust does not constitute a nuisance.

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

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

2. Aggregate

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

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

FORMWORK

1. Forms

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

2. Design

Studs and wales shall be spaced to prevent deflection of form material. Forms and joints shall 
be suffidently 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 cemtinuous surfaces shall be fitted in accurate 
alignment to assure smooth completed surfaces free from irregularities and signs of 
discontinuity. Temporary opening shall be arranged to wall and where otherwise required 
to facilitate cleaning and inspection. Forms shall be readily removable without impact, 
shock, or damage to the concrete.

3. Form Ties

Factory fabricated, adjustable to permit tightening of the forms, removable or snap-off 
metal of design that will not allow form deflection and will not spall concrete upon removal.
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7.

and rods that are to be completely withdrawn shall be coated with a non-staining 
bond breaker. Ties shall be of the type whic^ provide watertight concrete.

Chamfering

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

Coatings

Fomns for exposed surfaces shall be coated with form oil or form-release agent before 
reinforcement is placed. The coating shall be a commetxsal formulation of satisfactory and 
proven performance that will not bond with, stain, or adversely affect concrete surfaces, and 
shall n(3t impair subsequent treatment of concrete surfaces depending upon bond or adhesion 
nor impede the wetting of surfaces to be cured with water or curing compounds. The coating 
shall be used as recommended in the manufacturer’s printed or written instructions. 
Forms for unexposed surfaces may be wet with water in lieu of coating immediately before 
placing of concrete. Surplus coating on form surfaces and coating on reinforcement steel 
and construction joints shall be removed before placing concrete.

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

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

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

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

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

Control Test

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

1. Reinforcement

Fabricated to shapes and dimensions shown and shall be placed where indicated. 
Reinforcement shall be free of loose or flaky mst and mill scale, or coating, and any other 
substance that would reduce or destroy the bond. Reinforcing steel reduced in section shall 
not be used. After any substantial delay in the work, previously placed reinforcing steel for 
future bonding shall be inspected and deaned. Reinfbrdng steel shall not be bent or 
straightened in a manner injurious to the steel or concrete. Bars with kinks or bends not 
shown in the drawings shall not be placed. The use of heat to bend or straighten reinforcing 
steel shall not be permitted. Bars shall be moved as necessary to avoid interference with 
other reinforcing steel, conduits, or embedded items. If bars are moved more than one bar 
diameter, the resulting arrangement of bars induding additional bars necessary to meet 
strudural requirements shall be approved before concrete is placed. In slabs, beams and 
girders, reinfordng steel shall not be spliced at points of ma)dmum stress unless otherwise 
indicated. Unless othenivise shown in the drawings, taps or splices shall be 40 times the 
reinfordng bar diameter.

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

Nominal Diameter 
(mm)

Nominal Perimeter 
(mm)

Nominal Sectional 
Area

Isa. mm)

Unit Weight 
(kg/m)

10 31.4 78.54 0.616

12 37.7 113.10 0.888

16 50.3 201.10 1.579

20 62.8 314.20 2.466

25 78.5 490.90 3.854

28 88.0 615.70 4.833

32 100.5 804.20 6.313

36 113.1 1,017.60 7.991

40 125.7 1,256.60 9.864

50 157.1 1,963.50 15.413

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

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

5. Supports shall be provided in conformance with ACI 315 and ACI 318, unless othenMse 
indicated or specified.
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6. Concrete Protection for Reinforcement

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

b. Tolerance for Concrete Co\«r of Reinforcing Steel other than Tendons.

Minimum Cover

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

DESIGN STRENGTH OF CONCRETE

Concrete for structural parts or members such as beams, slabs, curtain wall, pile caps and 
fender/mooring blocks shall develop a minimum 28-day compressive cylinder strength of 24 MPa 
(3,500 psi) as indicated in the drawings. While for pre-stressed concrete piles a compressive 
strength of 35 MPa (5,000psi).

TRIAL BATCH FOR CONCRETE

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

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

The design mix for concrete to be used shall be submitted together with at least three (3) standard 
cylinder samples for approval at least one (1) month prior to the start of each concreting schedule. 
Such samples shall be prepared in the presence of the Engineer.

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

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

3ump Test shall be made in conformance with ASTM C143, and unless otherwise specified by the 
Engineer, siump shati be within the foiiowing limits;

Structural Element
Slump for Vibrated Concrete

Minimum Maximum

Pavement Concrete 25mm 50mm

Pre-cast Concrete 50mm 70mm

Constnjcflon of Breakwater 
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Lean Concrete 100mm 200mm
Sacked Concrete 25mm 50mm
All other Concrete 50mm 90mm

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

MIXING CONCRETE

1. GENERAL

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

b. Ail concrete shall be mixed in mechanically operated mixers. Mixing plant and 
equipment for transporting and placing concrete shall be arranged with an ample 
auxiliary installation to provide a minimum supply of concrete in case of breakdown of 
madiinery 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 
constnjction joint that will meet the approval of the Engineer.

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

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

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

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

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

2. MIXING CONCRETE AT SITE

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

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

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

The discharge mei^anism of the bulk cement weigh hopper shall be interlocked 
against opening before the full anx>unt 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.

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

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

e. Cement shall be batched and charged into the mixer by such means that it will 
not result in loss of cement due to the effect of wind, or in accumulation of cement 
on surfaces of conveyors or hoppers, or in other conditions which reduce or vary 
the required quantity of cement in the concrete mixture.

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

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

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

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

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

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

CortdOuc&on of Breakwater 
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3. MIXING CONCRETE IN TRUCKS

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

b. The maximum size of batch in truck mixers shall not exceed the minimum rated 
capacity of the mixer as stated by the manufacture and stamped in metal on the 
mixer. Truck mixing shall, unless othenvise directed, be continued for not less than 
100 revolutions after all ingredients, including water, are in the drum. The mixing 
speed shall rKrt 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 0C, this 
limit shall be reduced to 15 minutes. The limitation in time between the introduction of 
the cement to the aggregate and the beginning of the mixing may be waived when, 
in the judgment of the Engineer, the aggregate is sufficiently free from moisture, so 
that there wilt be no harmful effects on the cement

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

JOINTS

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

2. PrefOnned Expansion Joint Rller

a. Joints with Joint Sealant

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

b. Finish of concrete at joints

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

ConsfrucSoR of Braatanttr 
ftrt of Cunfenae. CmMso, local Nwl*



26
TectnicaJ Specification* 

(Reinforced Concrete)

C. Construction Joints

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

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

PREPARATION FOR PLACING

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

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

PLACING CONCRETE

1. Handling Concrete

Concrete shall be handled from mixers and transported to place for final deposit in a 
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 furnished by the Contractor prevent proper finishing and 
curing of the concrete. Concrete shall be placed in the forms, as close as possible in 
final position, in uniform approximately horizontal layers not over 40cm deep. Forms 
sfrfashed with concrete and reinforcement splashed with concrete or form coating shall be 
cleaned in advance of placing subsequent lifts. Concrete shall not be allowed to drop freely 
more than 1.5m in unexposed work nor more than 1.0 m in exposed work; where greater 
drops are required, tremie or other approved means shall be employed.

2. Time Interval between Mixing and Placing

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

Hot Weather Requirements

The temperature of concrete during the period of mixing while in transport and/or during 
placing shall not be permitted to rise above 36 *0. Any batch of concrete which had 
reached a temperature greater than 36 °C at any time in the aforesaid period sh^l not be 
placed but shall be rejected, and shall ncA thereafter be used in any part of the permanent 
works.

a. Control Procedures

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

b. Cold Joints and Shrinkage

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

c. Supplementary Precautions

When the aforementioned precautions are not sufficient to satisfy the 
requirements herein above, they shall be supplemented by restricting work during 
evening or night. Procedure shall conform to American Concrete Institute Standard 
ACI305.

Conveying Concrete by Chute, Conveyor or Pump

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

a. Chutes and Conveyors

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

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

Wall and Abutments

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

Concrete Placing on Wharf

When pladng concrete on wharf decks, the Contractor shall:

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

Should any event occur which, in opinion of the Engineer, would prevent the 
concrete conforming to specified requirements, the Contractor shall discontinue 
placing of concrete until corrective measures are provided satisfactory to the 
Engineer. If satisfactory measures are not provided prior to initial set of concrete in 
affected areas, the Contractor shall discontinue 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 pladng. each layer of concrete shall be completed by Internal concrete 
vibrators supplemented by hand-spading, rodding, and tamping. Taping or other external 
vibration of forms will not be permitted unless spedfically 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 ablating equipment shall at all times be adequate in number of units and power to 
properly consolidate all concrete.

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

EPOXY BONDING COMPOUND

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

FINISHES OF CONCRETE

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

CONCRETE FINISHING DETAILS

1. Concrete Paving

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

2. Smooth Finish

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

3. Broom Finish

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

ConstnjcBon of Brealcwater 
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ITEM 04 UGHT BEACON

SCOPE OF WORK

The work includes the furnishing of all labor, materials and equipment required for the construdion 
of beacon foundation, installation of body (tower) and placement of self-contained marine lantern 
and accessories in accordance with the Specifications as indicated in the drawings and directed by 
the Engineer.

MATERIAL REQUIREMENTS 

Foundation

Materials for the reinforced concrete foundation shall be in accordance to the specifications of 
‘Item 03 Reinforced Concrete”.

Light Beacon Body

The beacon body (tower) shall be galvanized iron pipe (8” - schedule 40) with base plate and 
welded stiffener plate, painted in accordance to the plan requirements and installed in a concrete 
pedestal using anc^ior bolts.

Marine Lantern

The lantern should be suitable for achieving longer ranges in challenging isolated locations, (ALA 
recommended and over 5 NM range.

• Standard for fixed application.
• Multiple cost-effective battery pack options suitable for a wide variety of installation locations
• Integrated flasher/battery/solar panel.
• Top-mounted LED display with simple tap to activate functionality
• 256 user selectable flash character
• Premium grade, UV stabilized acrylic lens material
• Environmentally friendly
• Super durable marine grade aluminum alloy chassis.
• Adjustable intensity and range
• IP 68 rated

Power Source

• Battery - 12V14 AH (nominal); or up to 100AH
• Solar Modules- 1-12V 15Wp mono crystalline

EXECUTION

The tower shall be plumb vertically and on-center of the foundation.

Immediate settlement shall be considered before placing the beacon system, excavation and 
compaction shall be conducted if necessary.

All steel materials shall be coated with epoxy undercoat and final coat as specified in the plans.
Paint brand to be used shall be the market leader and renowned for marine use.

ConMudlon Of BfMkwMir 
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TESTING

Upon completion of construction and installation, trial and range checking shall be conducted prior 
to acceptance of PPA.
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ITEM 05 SAFETY SIGNAGES AND BARRICADES

DESCRIPTION

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

SPECIFICATION

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

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

The materials to be used for signages and bam'cades are Vi inch (12mm) marine plywood or 
tarpaulin poster on 2* x 2" (50mm x 50mm) good lumber frame (see drawing below).

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

CONSTRUCTION
AREA
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FRAMING FOR 0,S0m k 1.20m SIGNAGES

FRONT

FRAMING FOR 0,60m xO.aOm SIGNAGES AND BARRICADES

STANDARD PLAN FOR SIGNAGES AND BARRICADES
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ITEM 06 PROJECT BILLBOARD

SPECIFICATION

The Project Billboard shall be installed at location(s) designated by the Engineer.

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

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

See attached drawings for further details of the standard billboard.

Construction ot Srsakwatcf 
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“To all our contractors, suppliers, and 

service providers, all we ask is for you to

SPEED UP
your contracts and FINISH
AHEAD of schedule,

WITHOUT SACRIFICING

QUALITY
of work, and REASONABLENESS 

OF COST agreed upon. Gawin niyo 

‘yan at hindi tayo maghihiwalay ng 

landas (Do that and we will not part ways).”

A Message from 

DOTr Secretary Arthur Tugade

www.dotr.gov.plj
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BILL OF QUANTITIES 
CONSTRUCTION OF BREAKWATER 

Port of Currimao, Currimao, llocoa Norte
POftlSi

AUTMOAitT

NO.
1L

BILL NO.

1.01

1.02

1.03

1.04

DESCRIPTION OF WORK 
<2)

1 GENERAL EXPENSES

Mobilization, demobilization and cleaning

Rental of temporary site office and residence for the Engineer and staff

Maintain temporary site office and residence for the Engineer and staff

Provide Construction Safety and Health Program in the execution of the project 
including stringent Covid-19 protocols per Engineering Circular No.
01-2020 and construction guidelines for project implementation during the 
period of public health emergency approved by PDC8 and CIAP.

TOTAL FOR BILL NO. 1

UNIT
(3)

lot

mo.

mo.

mo.

QTY.
(4)

1

22

22

22

UNIT PRICE 
(Pesos) 

(5)

AMOUNT 
(Pesos) 
(4)X(5)
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BILL OF QUANTITIES 
CONSTRUCTION OF BREAKWATER 

Port of Currimao, Currimao, llocos Norte
PHrtiPPINC

POATSI
AUT440AITV

NO.
<1)

DESCRIPTION OF WORK 
(2)

UNIT
(3)

QTY.
(4)

UNIT PRICE 
(Pesos)

(5)

AMOUNT
(Pesos)
(4) X (5)

BILL NO. 2 BREAKWATER WITH 2-UNITS BEACON LIGHT

2.01 Excavation of existing seabed aiong the toe of breakwater cu.m. 5,495

2.02 Supply and place 3,500 psi concrete for beacon light foundation cu.m. 7

2.03 Supply and install steel reinforcement for beacon light foundation kg. 529

2.04 Supply and place 300-500 kg. core rocks cu.m. 20,527

2.05 Supply and place 1 -layer 1,000 to 1,500 kg. armour rocks cu.m. 8,056

2.06 Supply and place 2-layer 3,000 to 4,000 kg. armour rocks cu.m. 34,842

2.07 Supply and place 2-layer 5,000 to 6,000 Kg. armour rocks cu.m. 3,757

2.08 Supply and install beacon lights including accessories set 2

...... ...... total Wft BILL ko. 2 1 ... 11
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