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GfcMiMy of Term*
Acmnyma

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 wtth the requirements of the bidding documents. Also referred to as Proposal 
and Tender. (2016 revised IRR, Sedkxi 5[c])

Bidder - Refers to a contractor, mdiufacturer, suppUer, distributor and/or consultant who 
submits a bid in response to the requirements of the Bidding Documents. (2016 revised IRR, 
Secbon 5[d])

Bidding Documents - The documents issued by the Procuring Entity as the bases for bids, 
furnishing all information necessary for a prospective bidder to prepare a bid for the Goods, 
infrastructure Prefects, and/or Consulting Services required by the Procuring Entity. (2016 
revised IRR. Section 5[e])

BIR- Bureau of Intern^ Revenue.

BSP - Bangko Serttral 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 rwt limited to; (i) 
advisory and review services; (N) pre-investment or feasibility studies; (iii) design; (iv) 
construiaion supervision; (v) management and related sendees; 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 ^e Supplier 
or Manufacture or Distributor or Service Provide for procurement of Goods and Senrices; 
Contractor for Procurement of Infrastructure Projects: or Consultant or Consulting Firm for 
Procurement of Consulting Services; as the case may be. as recorded in the Contract Form 
signed by the parties, including all attachments and appendices thereto and all documents 
incorporated by reference therein.

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.

D71 - Department of Trade and Industry.

Foreign-fended Procurement or Foreign-Assisted Project - Refers to procurement whose 
funding source is from a foreign government, foreign or international firtandng institution as

D» l<^PatE>pargg»<f*r^ea
D* loe. OcaOoW UpAn



v\

Acnrrfrm
rutw^wy tg Terra, ALUvrubon, end

specified in tfie Treaty or International or Executive Agreement. (2016 revised IRR, Section 
5[bD-

GR - Government Financi^ Institution.

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

Goode - Refer to al items, 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 pursuit of any government undertaking, prefect or activity, whether in the 
nature ctf equipment, furniture, stationery, materials for construction, or personal property of any 
kind, including non-personal or contractual ser^ces such as the repair and maintenance of 
equipmertt and furniture, as well as trudoing, hauing, ianitorial. securtty. end related or 
analogous services, as well as procurement of materials and supples provided by the Procuring 
Entity for such services. The term "related* or "analogous services" shall indude, but is not 
limited to. lease or purchase of office space, media advertisements, health maintenance 
s^ces, and other services essential to the operation of the Procuring Entity. <2016 revised 
IRR. Section 5[r|)

GOP - Government of toe Philippines.

Infrastructure Projects - Indude toe construction, improvement, rehabilitation, demotition. 
repair, restoration or mantenance of roads and bridges, railways, airports, seaports, 
communication faditlies, civil works components of information techrwiogy projects, irrigation, 
hood contd and drainage, water supply, sanitation, sewerage and solid waste management 
systems, siwe protection, energy/power and electrification facitities. national buildings, school 
buildings, hosprtol buildings, and other related construction projects of the government Also 
refened to as dvH works or works. (2016 revised IRR, Section 5[u])

LGUs - Local Government Units.

NFCC - Financial Contracting Capacity.

NGA ~ National Government Agency.

PCAB - Philippine Contractors Accreditation Board.

PhllGEPS - PhSippine Government ESedronic Procurement System.

Procurement Project - refers to a specrfic or identified procurement covering goods, 
infrastructure projed 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 Annuel 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 - United Nations.
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SECTION I

INVITATION TO BID



PHILIPPINE
PORTS

AUTHORITY

INVITATION TO BID

FOR THE

ABRA OE ILOG PORT EXPANSION PROJECT,
PORT OP ABRA DE ILOG, OCCIDENTAL MINDORO

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

The Philippine Ports Authority now Invites bids for the above Procurement Project. Completion 
of the Works is required H Six Hundred Sixty (660) calendar days from the receipt by the 
successful bidder of the Notice to Proceed. Bidders should have completed a contract similar to 
the Project. The description of an eligible bidder is contained in the Bidding Documents, 
particularly, In Section M (Instructions to Bidders).

Bidding wll be conducted through open competitive bidding procedires using a non- 
discretionary apa$s/fair cnteiicn as sp^^ied 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 (BAG) 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 09 July 2021 
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 
SEVENTY FIVE THOUSAND PESOS (P75,000.00). The Procuring Entity shall allow the bidder 
to present Its proof of payment for the fees In person.

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

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

All bids must be accompanied by a bid security wt any of the acceptable forms and In amount 
stated in ITB Clause 16,

K Scialsao Ot>ve Soull» Pu<l Pt9a^p«)9»
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Bid opening shafl be on 03 August 2021 at 2:00 p.m. at the 7th Floor, PPA Building, A. 
Bonifacio Drive. South Harbor, Port Area. Manila. Bids will be opened in the presence of the 
bidders' r^)resentatives who choose to attend the activity.

The PhiBppine 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 of the 2016 revised Implementing Rules and Regulations of RA No. 9184, 
without thereby incurring any liability to fiie affected bidder or bidders.

• Required PCAB Registration: LARGE B — Port, Harbor and Offshore
Engineering

For further information, please refer to;

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

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

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

http://www.Dpa.com.ph
http://www.philgeps.gov.ph
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Scope of Bid

The Procuring Entity, PhHippine Ports Authority Invites Bids for the Abrs Do 
Hog Port Expansion Project, Port of Abra Oe Uogt Occidenta! Mindoro 
with Project Identification Number LFP MDO No. 024-2021,

The Abra De Hog Port Expansion Project, Port of Abra De Hog, 
Occidental Mindoro is for the constniction of Works, as described in Section 
VI (Specifications).

Funding Information

2.1. The Philippine Ports Authority through the source of funding as 
irxiicated below for CY2021 in the amcxjnt of P 523,060,025.32.

2.2. The source of funding is:

Corporate Operating Budget

Bidding Requirements

The Bidding for the Project shall be governed by all the provisions of RA No. 
91 &4 and Its 2016 re>rised iRR, including its Generic Procurement Manual and 
associated policies, rules and regulations as the primary source thereof, virhile 
the herein clauses shall serve as the secondary source thereof.

Any amendments made to tiie (RR and other GPPB issuances shall be 
applicable only to the ongoing posting, advertisement, or invitation to bid by 
tile BAG ti^rough 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) dimatic conditions; (c) transportation facilities; (c) nature and 
condition of the terrain, geological conditions at the site communication 
facilities, requirements, location and avdilability of construction aggregates 
and other materials, labor, water, electric power and access roads; and (d) 
other fectors tiiat may affect the cost, duration and execution or 
implementation of the contrad, project, or work and examine all instructions, 
forms, terms, and project requirements in the Bidding Documents.

Corrupt, Fraudulent, Collusive, Coercive, and Obstructive Practices

The Procuring Entity, as v^ll as the Bidders and Contractors, shall observe 
the highest standard of ethics during the procurement and execution of the 
cditract. Ihey or through an agent shall not engage in corrupt, fraudulent, 
collusive, coercive, and obstructive practices defined under Annex *1* of tiie 
2016 revised IRR of RA No. 9184 or other integrity violations in competing for 
the Project

AM ^ PGit £jMrWoo 
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1TB-2

5. Eligible Bidders

6.1 Only Bids of Bidders found to be legally, technically, ar>d 
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 (60%) 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 IRRof RANo. 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 govemment/foreign or Intemabonal 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 IRRof RANo. 9184.

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

7. Subcontracts

7.1. The Bidder may subcontract portions of the Project to me 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 mat:
Subcontracting is not allowed.

Subconbacting of any portion of the Project does not relieve me 
Contractor of any liability or obligation under me Contract. The Supplier 
will be responsible for the acts, defaults, and negligence of any 
subcontractor. Its agents, servants, or workmen as folly as rf these 
were me Contractor’s own acts, defaults, or negligence, or those of its 
agents, servants, or workmen.

7.2.

S. Pre-Bid Conference

The Procuring Entity will hold a pre-bid conference for mis Project on the 
specified date and time arKi either at Its physical address and/or mrough 
videoconferencing/webcasting as indicated in paragraph 6 of the IB.

Mn Oa kQ Port PrqM
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9. Clarifloation and Amendment of Bidding Documents

Prospective bidders may request for darificatjon on and/or interpretation of 
any pari of the Bidding Documents. Such requests must be in wriUng ar>d 
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 tiie 
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 accompanied by a translation in English, which 
shall be authenticated by die appropriate Philippine foreign service 
esta^ishmerit post, or the equivalent office having jurisdiction over the 
foreign bidder's affaire In the Philippines. For Contracting Parties to the 
Apostille ConventicKi, only the translated documents ^all 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 Cctfitractor's key personnel (e.g.. Project Manager, Project 
Engineers, Materials Engineers, and Fwemen) 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, teased, 
and/or under purchase agreements, supported by proof of ownership, 
certificalion 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 the 

Bid as specified In Section IX. Checklist of Technical and Financial 
Documents.

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

n loe Pot bvvniKr ptg«mi
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ITB-4

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 
IRRofRANo. 9184.

12. Alternative Bids

Bidders shall submit offers that comply with the requiremente of the Bidding 
Documents, Including the basic technical design as indicated In the drawings 
and specifications. Unless there Is a value engineering dause in the BDS, 
alternative Bids shall not be accepted.

13. Bid Prices

All bid prices for the given scop© of work in the Project as awarded shall be 
considered as fixed prices, and therefore not subjed to price escalation dunng 
contract implementation, except under extraordinary circumstances as 
determined by tiie NEDA and approved by the GPPB pursuant to the revised 
Guidelines for Contract Price Escalation guidelines.

14. Bid and Payment Currencies

141 Bid prices may be quoted In the local currency or tradeable cumency 
accepted by the BSP at the discretion of ttie Bldd^. However, for 
purposes of bid evaluation, Bids denominated in for^gn 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 
Seairity In the amount Indicated In the BDS, which shall be not less 
tiian 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, failure of the Bidders to comply with the said 
request shall not be a ground for disqualification.

pw «i AM ■«» OGEM>«an*i«A
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If the Procuring Entity allows the submis&on of bids through online 
submission to the given website or any other electronic means, the Bidder 
shall submit an electronic copy of Its BkJ, which must be digitally signed. An 
electrwilc 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 spedfied date and time and dther at Its 
physical address or through online submission as indicated in paragraph 7 of 
die 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 videoconferendng. webcasting or oth^ similar 
technologies will be used, attendance of partidpants 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.

19.2.

19.3

The Procuring Entity's BAG shall immediately conduct a detailed 
evaluation of all Bids rated •passed' using non-discretionary pass/feil 
criteria. The BAG shall consider the conditions In the evaluation of Bids 
under Section 32.2 of 2016 revised IRR of RA No. 9184.

If tile 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 JTB Clause 16 shall be submitted for 
each contract (lot) separately.

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

20. Post Qua lifi cation

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

AM 0» Pal > rra^eel
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paid through the BIR Electronic Filing and Payment System (eFPS), and other 
appropriate licenses and permits required by law and stated In die BOS.

21. Signing of the Contract

The documents required In Section 37.2 of the 2016 revised IRR of RA No. 
9164 shall form part of the Contract. Additional Contract documents are 
indicated in the BDS.
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Bid Data Sheet

ITB Clause

52 For this purpose, contracts simSar to the Project refer to contracts which
have the same Major Categohes of Works which shaft be:

Descrlption/Clanftcation Unit of 
Measure

Quantity
(at least)

1. Pile Driving Works (Offehore) l.m. 4/468

2. Reinforced Concrete Works cu.m. 1.033

S. Rockworks (50-1,000 kgipc.) cu.m. 7,586

4. Placing of FIB materials cu.m. 60,548

5. Construction of Portland
Cement Concrete Pavement

sqjn. 11,234

7.1 Portion of Works aitowed to be 
subcontracted:

Subcontracting is not allowed

Maximum Percentage attowed to be
subcontracted:

Subcontracting Is not allowed

10.3 For Joint Venture:

Special PCAB License

10.4 The key pereonnei must meet the required minimum years of experience
setbekfw:

Key Pereonnei

a. Pn>/ecf Manager

b. Project Engineer

c. Materia/s Engineer B

d. Construction Safety and 
Heahh Officer

e. Foreman

General
Experience

Re/e wan/ 
Experience 
(Minimum)

Five (S) years 

Three (3) years 

One (1) year 

One (i) year

Five (5) years

tin Qe toQ FWEjpw'SMn
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10.5 The minimum major equipment requirements are the foHowtng:

Pieaee refer to Section 8, Annex $ Minimum Major Equipment
Requirements

12 Value Engineering Clause:

Not Allowed

15.1 The bid security shall be in the form of a Bid Secunng Dedaralion of any of 
the fbllowjng forms and amounts:

a. The amount of not less foan P 10,461^00.51, if bid security is in cash, 
cashier^s/manager's check, bank draft/guarantee or irrevocable letter cf 
credit:

b. The amount of not less than P 26,163,001.27, if bid security is In Surety 
Bond.

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

19.2 Partial bids:

Not Allowed

20 Other appropriate license and permits required.

None

21 Other contract documents are as follows:

Construction Schedule and S-Cun/e, Manpower Schedule, Construction 
Methods, Equipment Utilization Schedule, Construction Safety and Health 
Program approved by the Department of Labor and Employment and 
PERT/CPM or other acceptable toots of project scheduling.
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1. Scope of Contract

This Contract shall Include all such items, although not specif caJly 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 
assoddted issuances, constitute the primary source for the terms and 
conditions of the Contract, and thus, applicak^e 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 effoctivity of the said amendment.

2. Sectional Completion of Works

If sectiCHiai completion is specified in the Special Conditions of Contract 
(SCO), references in the Conditions of Contract to the Works, the Completion 
Date, and the intended Completion Date shall apply to any Section of the 
Woks (other tiian references to the Completion Date and Intended 
Completion Date for tiie whole of the Works).

3. Possession of Site

4.1. The Procuring Entity shall give possession of all or i^rts of the Site to 
the Contractor based on the schedule of delivery indicated in the SCO. 
which corresponds to the execution of the Works. If the Contractor 
suffers delay or incurs cost from failure on the part of the Procurir>g 
Entity to give possession In accordance v^h the terms of this dause. 
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 Procuring Entity.

4.2. If possession of a portion is not given by the above date, tiie Procuring 
Entity will be deemed to have delayed the start of the relevant 
activities. The resulting adjustments in contract time to address 
such delay may be addressed through contract extension provided 
under Annex 'E* of the 2016 revised IRR of RA No. 9184.

4. Hie Contractor's Obligations

The Contractor shall employ the key personnel named In the Schedule of Key 
Personnel Indicating their designation, in acccH^ance with ITB Clause 10.3 
and specified in the BD3, to carry out the supervision of the Works.

The Procxiring Entity will approve any proposed replacement of key personnel 
only if their relevant qualifications arid abilities are equal to or better tiian 
those of the personnel listed In the Schedule.

Onanat laiedM
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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 Ornish the performance 
security in any of the forms prescribed in Section 39 of the 2016 
revised IRR.

5.2. The Contrartor, by entering into the Contract with the Procuring Entity, 
acknowledges the right of the Procuring Entity to institute action 
pursuant to RA No. 3683 against any subcontractor be they an 
individual, firm, partnership, corporation, or association supplying tfie 
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 
Repwts referred to in the SCC supplemented by any information obtained by 
the Contractor.

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 perpefeally disqualify It from 
particcpating in any public bidding. All payables of the GOP in his favor 
shall be offset to recover the costs.

7.2. The warranty against Structural Defects/Failures, except that 
occasionedon force majeure, shall cover the period from the date of 
issuance of the Certificdte of Final Acceptance by the Procuring Entity. 
Specific duration of the warranty is found In the SCC.

8. Lia bi lity of the Contractor

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

if the Cwitractor is a jcxnt venture, all partners to the Joint venture shall be 
joir^tly and severely liable to the Procuring Entity.

9. Termination for Other Causes

Contract termination shall be initiated in case rt is determined prima fade by 
the Procuring Entity that the Contractor has engaged, before, or during the 
Implementarion 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 rf appilcatle as indicated In the SCO, the Dayworks 
rates In U>e Contractor's Bid shall be used for small additional amounts of 
work only when the Proairing Entity’s Representative has given written 
Instructions in advance for additional work to be paid for In that way.

11. Program of Work

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

11.2. The Contracto’ shall sut^it to the Procuring Entity's 
Representative for approval an updated Program of Work at 
intervals no longer than the period stated in the SCC. If the 
Contractor does not submit an updated Program of Work within 
this period, the Procuring Entity's Representative may withhold 
the amount stated in the SCC from the next payment certificate 
and continue to withhold this amount until the next payment 
after the date on whidr 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 me 
Contractor's accounts and records relating to the performance of ^ 
Contractor and to have them audited by auditors of the GOP or the Procuring 
Entity, as may be required.

13. Advance Payment

The Procuring Entity ^all, upon a written request of the Contractor Nvhich 
shall be submitted as a Contract document, make an advance payment to the 
Contractor In an amount not exceeding fifteen percent (15%) of the total 
contract price, to be made in lump sum. or at the most two Installments 
according to a schedule specified in the SCC, subject to the requirements in 
Annex*E" of the 2016 revised IRRof RANo. 9184.

14. Progress Payments

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

15.1, If required, the Contractor will provide ‘as builf Drawings and/or 
operating and maintenance manuals as specified in die SCC.

15.2. if die Contractor does not provide the Drawings and/or manuals 
by the dates stated above, or they do not receive the Procuring 
Entity’s Representative’s approval, the Procuring Entity’s 
Representative may withhold the amount stated in the SCC 
from payments due to the Contractor.
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special Conditions of Contract
6CC Clause

2 Secret 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, ftyovers, aircraft movement 
areas, p^s. dams, tunnels, filtration and treatment i^ants, 
sewerage systems, power plants, transmission and 
communication towers, railway system, and other similar 
permanent structures

10 No dayworks are applicable to die 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
Prnnram of Work Is

13 The fwovision 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 
Of executed shall henceforth be excluded.

14 No further instructions.

15.1 The date by which operating and maintenance manuals are 
renuired is

The date by whir* ‘as builf drawnos are reouired Is

15.2 The amount to be withheld for foiling to produce *as built*
drawings and/or operating and maintenance manuals by the date 
reouired is

Ob kag PoT LioansK*'
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ITEM 01 DEMOLITION AND REMOVAL WORKS

DESCRIPTION

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

The Contractor shall submit the proposed methodology or procedure of demoirtion work with 
detailed drawings and calculations if necessary, to the Engir^eer for approval, before the e)®cution 
of the Works.

The Contractor shall keep Nl pavements and landing areas to and from the site of the dispose area 
cfean and free of mud, dirt and debris during and after d>e execution of disposal. Disposal of debris 
and materials shall be as directed by the Engineer.

GENERAL PROVISIONS

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

2. The demolition sh^ be carried out by approved methods and equipment such as concrete 
breakers, gas-cutters, hydraulic jacks, compressed air disintegrators, etc., however, no 
blasting shall be used unless approved in writing by the Engineer and after retaining the 
written permission of the concern^ authorities.

3. The Contractor shall provide suitable equipme^ skilled labor and appropriate temporaiy 
works such as scaffoldings to ensure safety in his demolition woriU as well as kt the 
adjacent area.

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

5. Materials coming from the demdriion works, except general earth, shall remain the property 
of the Procuring Entity, the designated part of which shall be stored by the Contractor at 
places specriied by the Er>gineer/ Accef^ng authority. Receiving copy of Turn-Over Report 
shall be provided.

6. In case of demolition of wharf deck and platform, the contractor shall ensure that no debris 
win be remair>ed/deposited at seabed.

INTERFERENCE WITH PORT OPERATIONS

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

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

Prior to commencement of the demolition works, the Contractor shall inform/announce to port users 
the schedule of disconnection of utilities.
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STORAGE AND DUMPING

Prior to the commencement of the demoJrtion work, the Engineer shell submit to the Contractor a fist 
in which ell the materials to be salvaged and overhauled, as property of PPA, and the description of 
the tocadon of their storage. Materials embedded In concrete units sh^l not be safvaged.

The Contractor shatl separate materials to be salvaged from debris. Salvaged materials sh^l be 
loaded, transported and unloaded by the Contractor at the specrTied locations.

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

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

EXECUTION

1. Prior to the commertcemerti of demdltion works. tt\e alignments of the new construction 
works to existing structure shaB be checked.

2. The width aruj ^nment of portion of existing structure to be demolished shall be marked by 
paint.

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

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

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

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

SAFETY

During tiie course of survey and dearing. any obstades which are recognized and seemed to be 
explosive or hazardous to wofkers shaH be removed from the site by the proper Authority.

At the end of each day's work, the Contractor shall keep the workplace In safe condition and dean 
so that no part is in danger of fallirtg or creating hazard to personnel or equipment.
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ITEM 02 PILING WORKS (SPP)

SCOPE OF WORK

This sdcSon covers the minimum requirements for the fabrication, hauling, spotting. drtvir>g and 
finishing of all foundation piles to be used as containment for the proposed pier.

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

METHOD STATEMENT

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

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

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

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

MATERIAL REQUIREMENTS

STEEL PIPE PILES

Steel tubular piles required under this heading may either be fluted or plain, tapered or cylindricd. 
seamless or welded type or as indicated in the drawing conforming to the requirements of ASTM A 
252. equal or better. Minimum tttickness shall be as indicated in the drawings.

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

Type of Test

Chemical Composition 
Me^ianical/Tensile Test 
Physical/Test

Requirements

ASTMA252, ASTMA751 
ASTM A252, ASTM A370 
ASTMA252

REINFORCING BAND AND BACKING CYLINDER PLATE

Pi^ufacturjng processes, grades and test requirements shall conform to the requirements of ASTM 
A 252. Other materials, equal or b^ter, than this standard may be allowed upon approval of ttie 
Implementjng agertcy.

CONCRETE AND REINFORCEMENT WORKS

Concrete and reinforcement works for filler of steel pipe piles, concrete jacket and pile cap shaS be 
in accordance with the Section 'Reirrforced Concrete* where the compressive strength of concrete 
at 28 days and yield strength of reinforcement shall be 24MPa (3,500 psi) and 276MPa (40 OOOpsi) 
re^rectively.
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PROTECTIVE COATING 

Costing System

The corrosion protective coating shal be polyuretharte-base.

The protective coating suppler is required to certify that the materials dellvefed to the fabrication 
site will be proven to meet or exceed the following properties:

TECHNICAL PROPERTIES UNIT MINIMUM
TEST

STANDARD

A Physical Characteristics:

Thidviess microns 1500 ASTMD1166

B. Mechanical Properties:

Tensile Strength 18 DIN 53504

Elongation % 19 ASTM D2370
Irnpact J/mm 8 ASTM 2794*69/14
Bond Strength kg/cm2 234 DIN 53232

Applcation of the protective coatmg sh^l be one meter (1) below the design depth up to the pile 
butt of the steel pipe piles, as illustrated in Figure 1.

DECK ELEV.

Cl)--------

co
ou
a j o
o SEABED ELEV.

DESIGN DEPTH ELEV.

PILE TIP

Rgure 1: Illustration showing the af^ication of Protective Coating System
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Surface Preparation

The surface areas cf the sections of pies that are intended to be coated are deaned in accordance 
with standard ISO d501*1 *Pictor1al ^ndard of Cleanliness*. These standards for surface cleaning 
outline the visual characteristics of the substrate as viewed by the naked eye. Once the substrate is 
Greened, it is compared to reference pictures contained within the standards. The $e 254 is to be 
used for the undertakir>gl which is defined in ISO 8501-1 as having the followir>g characteristics:

*Very thorough blast cleaning: Near white metal, 85% dean. The surfoce shea be free from visible 
oil, dirt and grease, from poorly adhering mill scale, njst, paint coatings and foreign matter. The 
metal has a greyish cofor. Any traces of contamination shall be visible only as slight stains In the 
form of spots or stripes.*

Spraying Method

Airless spraying techniques involve paint b^ng forced out of an ortficd at high pressure, 5 to 35 
MPa*. The paint appears to form a coating “sheet* to ensure a unifonn arid continuous coating 
layer. This uniformity is important as even the smallest discrepancy in the coating can lead to 
accelerated corrosion. Once any small-sized area of the substrate becomes exposed it win begin to 
corrode. This corrosion continues under the protective layer in the adjoining coated areas in all 
directions, even if the coating has not been damaged.

Good surface preparation is essential and it profoundly effects the performance of the protective 
coating. Poor surface preparation invariably develops a poor adhesive bond between the coating 
and the substrate and causes premature cc^ng failure. Hence, the surface preparation and airless 
sprayirtg shall be dorte in an ‘Enclosed Area* wherein humidity and corrosion may be controlled 
prior to delivery of the Steel Pipe Piles at the project site.

On-site repairs

A special touch up materials shall be provided by the sup^ier/conbactor and shall be done either by 
die use of a spray or manual brush with the otqecbve having a final homogeneous coating. The 
special touch up materials shall be used in r^airing damages caused by handling and transporting 
of the Steel Pipe PHes.

WELDING REQUIREMENTS

The welding material used for the production of steel piles by circumferential welding of steel pile or 
in the attachment of accessories shall have a tensile strength not less than the following test 
standards.

JISZ3211

JISZ3213

JISZ3312

JISZ3313

JISZ3352

Covered Electrodes for Mild Steel

Covered Electrodes for High Tensile Strength Steel

MAG Welding Solid Wires for Mild

Flux Cored Wives for Gas Shielded and setf-shlelded 
Metal Arc Welding of Mild Steel, High Strength Steel and 
Low Temperature Service Steel

Submerged Arc Welding Fluxes for Carbon Ste^ and Low Alloy Steel
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EXECUTION

MARKING

The pile shdl be marked on with durable paint indicating:

1. Serial Number, marked dose to both ends

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

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

4. Meters mark in two faces, throughout the lertgth 

DOCUMENTS TO BE SUBMITTED

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

2. Design plan

3. Manufacturing process

4. Shipment method and stacking plan

5. Steel pipe inspection certificate

6. Size inspection record

7. Radiographic Test record 

STEEL PIPE PILES

The Contractor shall submit to the Engineer three (3) copies of test reports by the approved steel 
mill certifying that the steel pipe pile meets the requirements specified in these technics 
specifications.

PILE SPLICING

General Provision

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

2. The splice shall be embedded at least 4m from the design depth elevation.

3. Splice welding shall conform to the welding requirements of this section.

4. The welder shall be acoedrted by TESDA.
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REINFORCED CONCRETE

The requirements regatxlmg testing of concrete and ranfofcement used In the concrete filler and 
cage bars of steel pipe piles shall be in accorctece with Section AReinforced Coocrete".

STORAGE AND HANDLING

1. Piles may be stored in open air but on wooden sleepers to be placed in a manner so as not 
to cause excessive bending,

2. Piles shall be stacked on a stable yard and shd not be stacked more than three (3) tiers 
high.

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

DRIVING OF PILES

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

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

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

BEARING POWER OF PILES

Each pile shall be driven to attain not less than the required minimum bearing power shown in the 
pile sr^edule. as determined by the hUle/s Formula as follows:

1 2WH
For Diesel Pile Hammer: R =

S + 2.54

where : R = allowable bearing capacity of pile (tf)

W - weight of ram (tf)

H = fall of ram (cm)

S s set (cm)

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

DRIVING RECORDS

The Contractor shall keep complete and accurate piling records. Two (2) signed copies of these 
records shall be submitted to the Engineer not more than 48 hours from the date of works detailed 
therein. The pile records shall always be submitted wHh sufficient time for the Engineer's approvsri.
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The records shall contain the following Information;

1. Pile reference number

Pile type and Steel Grade 

Pile Length

Commencing surface level and final toe level 

Depth driven, time, date when piles were driven

2.

3.

4.

5.

e. Where required the number of blows to drive each 250 mm over the last 2.5 meter shall be 
recorded

7. Comments regarding unusual/unexpected driving conditions 

INTERRUPTED DRIVING

When driving is topped before final penetration Is reached and/or refusal Is attained, the record of 
pile pen^ratlon shall be taken only after a minimum of 30 cm. (12 in.) total penetration has been 
obtained on resumption of drivirtg.

ALIGNMENT TOLERANCE

Piles driven shall be within the allowable tolerance in aDgnment of 10 cm. (4 in.) in any direction. 

DAMAGED AND MISDRIVEN PILES

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

2. Any pile damaged by Improper driving or driven out of its iKoper locatkm. or driven out of 
elevation fixed on the plans, shall be corrected correspondingly at the Contractors expense 
by any of the following methods:

a. Withdrawal of the pie and replacement by a new pile.

b. Driving a second pie adjacent to the defective one.

c. Spicing an addition^ length.

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

Pon&nimlon OrajiB 
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ITEM 03 

SCOPE OF WORK

FILING WORKS {PRE-STRESSED CONCRETE PILES)

This section covers the minimum requirements for the ^bhcetion. hauling, spotting, driving and 
finishing of alt foundation piles to be used in wharves/fxers/platforms/pde anchor.

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

METHOD STATEMENT

Before the commencement of any pllir>g works, the Contractor shall submit (allowir>g sufficient time 
for consideration) to the Ertgineer for approval a Safety Policy and a Method Statement which shall 
include the folfowing information:

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

2. Maximum proposed lead at any stage of drivirtg between a pile and Ss neighbor and the 
limitations of same i hard driving is encwntered.

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

MATERIAL REQUIREMENTS

TYPE OF FOUNDATION PILES

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

PRE-STRESSED CONCRETE PILES

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

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

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

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

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

5. The Contractor shall arrange for the Engineer to have free access to the place 01 
manufacture of the piles.

/Vo log Prafea
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6. Piles Shan be cast on a horizontal platform in approved steel moulds and details of the 
formwork and methods of concreting shall be as spedfied. The concreting of each pile shall 
be completed on one continuous operation and no Interruption shall be pmiitted.

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

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

8. Application of stress, grouting of pre-stressing cables, protection of pre-stressing cable 
anchorages and other necessary st^s to complete foe pre-stressing process shall conform 
to foe standard practice of foe pre-stressing sy^m In use or as directed by the Engineer.

9. When the stress has been transferred to foe pile, the pile shell exhibit no curvature in its 
length on any face greater than 3 millimeters deviation afor>g a chord of IS meters (1 in 500).

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

11. Each pre-stressed member is to be uniquely and permanently marked to show Its type, date 
of casting, ter>gth of pile and any control markings as ordered by the Engineer

12. Forms ^all conform to the gecsnetry of the pile with the provl^ of chamfer as shown on 
the Drawings.

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

14. Wires/strands specitications shall be In accordance with A STM A 416.

EXECUTKfN

HANDLING OF PILES

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

DRIVING OF PILES

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

The required weight of ram for the hydraulic or diesel pile hammer, ranges from 3.5 to 4.5 tons.

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

da leg Port PrafM
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PILE SPLICING 

General Provision

1. T?ie alignment of piles sheII be plumb and the length of upper and low^ segment shall be In 
accordance In the approved (tens.

2. The splice shall be embedded at least 4m from the design depth elevahon.

Sur^ce Preparation

Concrete ^les to be bonded must be thoroughly cleaned, free of dirt, paint, grease, oil. curing compound 
and other contaminants. The concrete ettfface must be <fry. Clean the dowels with steel brush to 
removed rust and other impurities. Blow compressed air to the dowel holes.

Pie Splicing Epoxy

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

Pr^5aration and Application of Epoxy Mortar

Mixing and ratio of pile splicing epoxy and dry silica sand, application and curing of epoxy mortar shaH 
refer to product marual.

Compressive Strength

The compressive strength of epoxy mortar (Pile Spndng Epoxy * Dry Silica Sand) shall be at least 1.2 
times the design compressive strength of pile or 6,0CX)psi.

Mechanical Properties of Epoxy

Mechanical Prooerties Soecification (Test Methods!
Ultimate Tensile Strenoth ASTM D 638
Ultimate Flexural Strenoth ASTM D 790

Hardness ASTM D 2240
Comoressrve Strenoth at 1 hour cure ASTM D 695

Comoresstve Strenoth with Silica Sand ASTM D 695

PILE CHIPPING

Each pile shall be chipped-off to required elevation as indicated in the drawing. The contractor shaH 
ensure that no damag^cracked on the main pile will occurred after each chipping. Reinforcement 
from driven piles (dowels and strand) shall not be cut and will be incorporated to the construction of 
deck. Spficing of dowels are allowed in ease of pile cutting due to earty refusal.

BEARING POWER Of PILES

Each pile shall be driven to attain not less than the required minimum bearing power shown in the 
pile schedule, as determined by the Huey’s Formula as follows:

1 2WH
For Diesel Pile Hammer: R =

6

1

S + 2.54 

2WH

iiCn at *og Pal Ln«raco
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For HydrauPic Pile Hammer: R =

where

3 S '4*2.54

R = allowable bearing capacity of pile (tO 

W = weight of ram (tf)

H = fall of ram (cm)

S B set (cm)

INTERRUPTED DRIVING

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

ALIGNMENT TOLERANCE

Piles driven shall be within the allowable Iterance In aUgnmerrt of 10 cm. (4 In.) in any direction. 

DAMAGED AND MISDRIVEN PILES

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

2. Any pile damaged by Impr^er driving or driven out of Ks proper location, or driven out of 
elevation fixed on the plans, shall be corrected correspondingly at the Contractor's expense 
by any of the fdlowlng methods:

a. Withdrawal of the pile and replacement by a new pile.

b. Driving a second pile adjacent to the defective one.

c. Splicing an additional length.

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

OBSTRUCTION

Where boulders or other obs^ictions make It impossible to drive certain piles in the location shown 
and to the required bearing strata, the Engineer may order addlUonal pile or piles driven at other 
suitable location.

RECORDS

The Contractor shall keep records ^ e^h pile driven and shafl furnish the Engineer two (2) signed 
typewritten/computerized copies. The records shall show the number of blows per 0.50 m. of mrtial 
penetration taken from the free fall Novation of the pile down to penetration depth of 5.0 m.. the 
penetration under the last 10 blows, and the calculated safe load according to the Hile/s Formula 
as stated In bearir>g power of piles.

TESTING OF MATERIALS

* log Pot EMonn PittM 
log. Cco«vM
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The requirements regarding testing of excrete and neinfoncement used in reinforced concrete pttes 
shall be in accordance wrth *Reinforced Concrete”,

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

High Tensile Strand shall be tested according to the latest ASTM Standard and PPA Circular

STORAGE AND HANDLING OF PILES

When raising or bansporting piles, the Contractor shall provide slings or other equipment to avoid 
any appredabie bending of the pie or cracking of the concrete. Pile materials damaged in handling 
or driving shall be removed from the ^e and replaced by the Contractor at his expense.

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

Mn * l«6 ft^npel 
Oeeeam bln«r»



14
(R«flfoRM C«nen(»}

ITEM 04 REINFORCED CmCRETE

SCOPE OF WORK

An works fellin9 under this Section shall include reinforced cortcrete for ^l kinds and parts Gf any 
reinforced concrete structure.

GENERAL PROVISfONS

1. Full cooperation shall be given to d^e other trades to instaH embedded items. Suitable 
templates or instructions will be provided for setting, Hems shaK 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 fisted 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:

ACI117 Standard Spedfications for Toierartces for Concrete Cortstruction 
and Materials

AC1121R Quality Management System for Concrete Construction 

ACI 201.2R Guide to Durable Concrete

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

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

AC! 301 Specifications for Structural Concrete

ACI 304.2R Placing Concrete by Pumping Methods

ACI 304R Guide for Measuring, Mixing, Transporting, and Placing CorKrete

ACI 305R Hc^ Weather Concreting

ACI 306.1 Standard Specification for Cold Weadier Concreting 

ACI308R Guide to Curing Concrete

ACI309R Guide for Consolidation of Concrete

ACI 311.4R Guide for CoricrM Inspection

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

*09 P«r ExpMOfi ProtM



15
T<eWiol Sp<eifcji»on< 

(Rfli Concnto)

ACI347 Guide to Formwork for Concrete

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

ACl $P‘2 ACI Manual of Concrete Inspection

Amefican Society tor Testing and Materials (ASTM) Pubfic^ions;

ASTM C150 Standard Specification for Portland Cement

ASTM C114 Standard Method for Chemical Analysis of Hydraulic Cemerrl

ASTM C 185 Standard Method for Air Content of Hydreullc Cement

ASTM C 115 Standard Test Method tor Fineness of Portiand Cement by toe 
Turbidimeter

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

ASTM C161 Standard Test Method for Autoclave Expmim of Portland Cement

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

ASTM C 266 Standard Test Method for Time of Setting cf HydrauGc-Cement Paste 
G^nore Needles

ASTM C 191 Standard Test Method of Time Setting of Hydraulic Cement by Vicat 
Needle

ASTM C 33 Standard Specification for OorKiete Aggregates

ASTM C136 Standard Test Method for Sieve An^ysls of Fine and Coarse 
Aggregates

ASTM C 117 Staxiard Test Method for Materials Finer than 75 micron (No. 200) 
Sieve in Mineral Aggregates by Washing

AS1T4 029 Standard Test Method for BuBc Density (Unit Weighf) and Voids to 
Aggregate

ASTM C128 Standard Test Method for Density. Relative Density (Specific Gravky). 
and Absorption of Fine Aggregates

ASTM C 87 Standard Test Method for Effect of Organic impurities in Fr>e Aggregate 
on Strength of Mortar

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

/Vn oe 109 Pon Eoaraut 
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A STM C142 Standanl Test Method for Clay Lumps and Fnable Particfes in 
Aggregates

ASTMC 97 Standard Teat Method for Absorption and Bufk Specific Gravity of 
Dimension Stone

A STM C127 Test Method for Specific Gravity and Absorption of Coarse Aggregate

ASTM C 535 Standard Test Method for Reststartce to Degradation of Large-Size 
Aggregate by Abrasion and I rr^act in the Los Angeles Machine

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

ASTM C 131 Test Method for Resistance to Degradation of Small-size Coarse 
Aggregate by Abrasion and Impact in the Los Angeles Machine

ASTM C 94 Standard Spedlicatjon for Ready-Mixed Concrete

ASTM D 512 Chloride Ion in Water

ASTM D 516 Sulfate Ion Hi Water

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

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

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

ASTM A 6 Standard Spedfication for General Requirements for RoRed Structural 
Steel Bars, Plates, Shapes, and Sheet Piling

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

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

ASTM C172 Standard Practice for Sampling Freshly Mixed Concrete

ASTM C192 Standard Practice for Making and Curing Concrete Test Sped mens In 
the Laboratory

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

ASTM C 73 Standard Test Method for Flexural Strength of Concrete (Using Simple 
Beam with Third-Point Loading)

ASTM C 42 Standard Test Metiiod for Obtaining and Testing Dniled Cores and 
Sawed Beams cf Concrete

itoa APot
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A STM C 174 Standard Test Method fix Measuring Thickness of Concrete Elements 
Using Drilled Cona^ Corea

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

ASTM C 494 Standard Specification for ChOTical Admixtures fix Concrete

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

ASTM C 171 Standard Spec^tcation for Sheet Materials for Curing Concrete

ASTM C 309 Standard Specification for Liquid Membrane-Forming Compourxls for 
Curng Concrete

ASTM $329 Standard Test M^hods for Sealarrts and Fillers, Hot Applied. For Joints 
and Grades in Asphatbe and Portland Cement Conerde Pavements

ASTM D 5167 Standard Practice for Melting of Hot Applied Joint and Crack Seal^ 
artd Filler for Evaluation

ASTM A 706 StarKjard 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 Attemating Cunent

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

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

ASTM C1107 Standard Specification fd- Packaged Dry, Hydraufic-Cement Grout 
(Norvshrink)

ASTM C1116 Standard Spedfication for Fiber-Reinforced Cor)crete

ASTM C1157 Standard Spedfication for Hydraulic Cement

ASTM C138 Standard Test Method for Density (tlnlt WeighT), Yield, and Air 
C<^ent (Gravimetric) of Concrete

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

ASTM C 260 Sta ndard S pedfication for Air-E ntrai nl ng Adrraxtures for Concrete

ASTM C 295 Petrographic Examination of Aggregates for Concrete

ASTM C 33 Standad Specification for Concrete Aggregates

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

Ata los Pr«iM
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ASTM C 469 Static Modufus of ElastiCfty and Poisson's Ratio of Concrete in 
Compression

ASTM C 595 Standard Specification for Blended Hydraulic Cements

ASTM Cl 116 Standard Specification for Fiber*^einforced Concrete and Shotorete

ASTM C 1751 Preformed Expansion Joint Rlere for Concrete Paving and Structural 
Construction. (Non-exlrud^g and Resilient Bitumnous Types).

ASTM D1179 Fluoride Ion in Water

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

ASTM D 1751 StarxSard Spedfrcation for Preformed Expansion Joint Filler for 
Concrete Paving and Structural Constructfon (Non-extruding 
and Resifient Bituminous Types)

ASTM E 329 Standard SpedRcation for Agencies Engaged in the Testing and/ or 
Inspection of Materials used in Cor^struction

American Welding Sotiety (AWS)

D12 Welding Reinforcing Sted. Metal Inserts and Connections in 
Reinforced Concrde Construction.

d. Phiippfoe National Standard (PNS)

PNS49 Steel Bars for Concrete Reinforcement

e. DPWH Standard Specifications

e. AS oth«* standards hereinafter irtdicated.

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 shaH apply. During Contract 
execution, any changes in such codes and standards shall be apfNied ater approval by the 
Owner.

SUBMITTALS

1. Test Reports and Certihcates shall be fomished and approval received before delivery 
of certrfi^ or tested materials to the Project Sites.

a. Submit Test Reports for the following;

a.1 CoTKrete mixture proportions

SutOTilt copies of test reports by independent test labs conforming to 
ASTM C 1077 shovring that the rviAure has been successfully tested to 
produce concrete with the properties specified and that mixture wiH be

« Icq ^ tearaiDA 
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surtabfe for the Job conditions. Test repels shaR be submitted along with the 
concrete mixture proportions. Obtain approval before concrM placemenL 
Fufly 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^Nica reaction, provide results of tests 
conducted in accordance with ASTM C 227 or ASTM 0 1260. Submit 
results of all tests during progress of the work in tabular and graphical 
form as noted above, descri^ng the cumulative combined aggregate grading 
and the percent of the combined aggregate retained on each sieve.

a.3 Admixtures

SubfTHl test results in accordance with ASTM C 494 and ASTM C 1017 for 
concrete admixtures, ASTM C 2S0 for air-entraining agent, and manufacturer's 
literature and test reports for corrosion inhibitor and anti-wdshout admixture. 
Submitted data sh^ be based upon tests performed within 6 months of 
submittal.

a.4 Cement

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

Water

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

Submit Certificates for the folowing: 

b.1 Curing concrete otomonto

Submit proposed materials and methods for curing concrete elements. 

Form removal scheduleb.2

b.3

Submit proposed materials and methods for curing concrete elements. 

Concfete placement and compaction

Submit technicaf Rterature for equ^ment and methods proposed for use in 
placing concrete. Include pumping or conveying equiprnent including type, 
size and material for pipe, valve characteristics, and the maximum length and 
height concrete wilt be pumped. No adjustments shall be made to the nocture 
design to fodlitate pumping.

Pw a AM Agg. OcoMM iftMs
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Submit technical literature for equipment and methods proposed for vibrating 
and compacting concrete. Submittal shall Include technical literature describing 
the ^ulpment induding 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 materia and methods used, test resuits, and the 
field test strength (fcr) for marine concrete required to meet durability 
fequffements.

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

Each sfK^ drawing and erection drawing shall bear the signature of a Contractor's quaKfled 
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, sdnp4es of proposed formworks shall be constnjcted 
and concrete placed at the Contractor's expense so that the proposed methods and 
finished effect can be demonstrated.

The Contractor shall submit shop drawings showing reinforcing bar placing and bar fists 
for the Engineer's approval. Such shop drawings shal show also supplemental bars for 
formhg, strengthening frames of bars of sufflcierTt rigidity to withstand forces durmg placing 
concrete. If necessary, shaped steel may be added to improve rigidity of the frame of bar.

Such shop drawings shall clearfy indicate bar sizes, spacing, location and quantities of 
reinforcement, mesh, chairs, spacers and ott^er details to be as per ACI Manual of 
Starvdard Practice for Detailing Reinforced Concrate Structures.

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

All shop drawings shall be reviewed by the Engineer within seven (7) days after receiW>g 
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 REQOfRBMERTS

CEMErrr

Unless otherwise specified in the Drawirrgs, only one (1) brand of cement shall be used for 
any todMdual structure. In determining the approved mix, only Portland cement shafl be used 
as the cementitious material.

1. Portland Cement; ASTM C150

Type I (for geneiBl use to construction)

«• Mg ^ Prqen
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ADMIXTURE (IF NECESSARY)

Unless otherwise required by fi^d conditions, admixture may be used subfect to the 
expressed approval of the Engineer. The cost of which shall alre^y be included in the unit 
cost M of the Contractor for the concrete.

1. Air Entraining Admixture shall cwiform 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 sh^ 

nc^ be used.

AGGREGATES

1. Crushed Coarse Aggregate

Conforming to ASTM C 33 and having nominal sizes passing 38.0 mm to 19.0 mm. 19.0 mm 
to 9.5 mm to No. 4 sieve. The material shall be well graded between the Hmrts indicated and 
individually stockpiled. !t shall be the Contractor's responsibility to blend the materials to 
meet the gradation requirements for various types of concrete as specified herein.

Nominal sizes for combined gradation shall be as follows:

Nominal Size of Coarse Aggregates

ASTM Sieves % by Weight Passing

40mm 25mm 19mm 10mm

50.0mm (2*7 100 - - -

38.0mm (1 V7T) 95-100 100 - -

31.8mm (11/4") - 90-100 100 -

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

19.0mm (3/4’) 36-70 25-90 • 100

16.0mm (5/8*) - - 20-65 85-100

9.5mm (3/8*) 10-30 0-10 0-10 0-20

No. 4 0-5

ACn kQ P«n EioansKfi Prtjefl
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2. Fine Aggregate

ASTM C 33 except for gradation which has been revised to meet tocal conditions unless 
otherwise required by the Engineer, grading of firxj aggregate shall be as fofiows;

ASTM Sieves % by Weight Passing

9.5mm (3/6*) 100

No.4 90-100

No. 8 80-100

No. 16 50-90

No. 30 25-60

No. 50 5-30

No. 100 0-10

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

b.

WATER

Due care shall be taken to prevent segregation.

The mixing water sh^l be clear artd apparently dean. If ft contains quantities or substances that 
discolor ft or make it smell or taste unusual or objectionable, or cause suspicten, it ^all not be used 
unless service records of concrete made with ft (or other information) trvdicated mat ft is not injurious 
to the quaiity, shell be subject to the acceptance criteria as shown in Table 6.3 and TaUe 6.4 or as 
designated by the purchaser.

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

Table 6.3 Acceptance Criteria for Questionabte Water Supplies

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

90

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

Time of Setting (Gillmore Test)
Initial
Final Set

No marked change
No marked change

Appearance Clear

Mn di lag PM EwMoA 
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Color Colorless

Odor Odorless

Total Solids SOO parta/mililon max.

PH value 4.5 to 8.5

Tabte 64 Chemical Limitation for Wash Water

Limits
Chemical Requirements, Minimum

Concentration
Chloride as C1<'1) expressed as a mass percent 
of cement when add^ to the in the other
components of the concrete mixtures shall not 
exceed the fblkswing levels:

1. Prestressed Concrete 0.06 percent
2. Conventionally reinforced concrete in a moist 0.10 percent

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

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

the concrete will stay dry

Sulfate as SO4, ppmA 3.000
Alkalies as (Na^O * 0.658 K^O), ppm 600
Total Solids, pom 50.000

Wash water reused as mixing water in concrete may exceed the listed concentrations of 
sulfate if it can be shown th^ the concentration calculated in the total mtxind water, including 
mixing water on the aggregate end 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. shaB be white opaque.

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

3. Membrane Forming Curing Compound

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

leg »«n ^rqea
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JOJNTING MATERIALS

1. Sealant

Sealant shall be multhcomponent polyurethane base compoor>d, gray in color, self- 
leveling for horizontal iolnts, 2 part pofythremdyne, terpolymer compound, gray in color 
non-sag for vertical jwits.

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

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

2. JCMnt backing shall be expanded extruded polyethylene, low density, oval in shape to m 
the joints as indicated on the drawings and to be compatible with se^nt

3. Where required, primer shall be compatibie with jcxnt materials and ^stalled in 
accordance with manufacturers instnjcdions.

4. Joint finer shall conform to ASTM D1751 (AASHTO M213) non-extruding, resilient 
bituminous ^pe. Fllfer shall be furnished for each joint In single piece for depth and width 
required for joint, unless otherwise authorized by the Engineer. When more than one piece ts 
authorized for a joirrt, abutting ends shall be fastened and hold securely to shape by stapling 
or other positive fastenng.

EPOXY BONDING COMPOUND

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

REINFORCEMENT

Steel reirTforcement, cAher than Steel for Pre-stressing, used in Reinforced Concrete. $h^ conform 
to ASTM and PNS as follows:

ASTM Designation A615 - Deformed Billet Steel Bars for Concrete Relnf^cement. 
Minimum yield strength of 276 MPa (40.000 psi).

PNS 49 - Steel Bars for Concrete Reinforcement

TIEVWRE

Tie wire ^t^l be cold drawn annealed steel wire 1.6 mm diameter.

SAMPLES AND TESTING 

1. Cement

AM AbQ 4q9> CBO00U ie<Mr»



25
(R«Morm C«ncn(»>

Sampled either at the mi or at the site of work and tested by an independent commerdaJ or 
government testing laboratory duly accredited by the Bureau of Research and Standards 
(BRS) of the DPWH, Department of Science and Technology (DOST) or tiie Department 
of Trade and industry (DTI) at no additional cost to PPA. Certify copies of laboratory test 
reports shall be furnished for eadi lot of cement end shall include all test data, results, and 
certificates that die sampling and testing procedures are In conformance with die 
Specifications. No cement shall be used unti 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 die Site and later found after test to be unsuitable shaB not be Incorporated Into 
the permanent works.

2. Aggregates: Tested as prescribed In A STM C 33

At least 28 days prior to commencing the worK the Contractor shall infomi the Engineer^ 
the proposed source of aggregates and provide access for sampling.

Gradation tests will be made on each sample without delay. Afl 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. Ihe tests shall include an analysis of each 
giade of material and an analysis of the combined material representing die aggregate 
part of the mbc

3. Reinforcement

Certified c^tes 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.

CorKrete Tests

For test purposes, provide 1 set of three (3) concrete cylinder samples taken from each 
day's pouring and to represent not more than 75 cu.m, of concrete class or fraction 
thereof of ccmcrete 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. Cylmders will be tested by and at die 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 quafity of ACt 316. 
When samples tell to conform to the requirements for strengths, the Engineer shall have the 
right to order a change in the proportions of the concrete mix for the remaining portions of 
the work at no additional cost to the Authwity.

5. Test of Hardened Concrete in or Removed from the Structure

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 submit a proposal for approval before 
the load test Is made. If the proposal is ai^roved, the load test shaB be made by the 
Contractor and the test results evaluated by the Engineer in conformance with Chapter 20 
of ACI 318. The cost of the load tests shall be borne by the Contractor. If aiy concrete shows
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evidence of failure during the load test, or fails the load test as ev^uated. the defidency be 
corrected in a manner approved by the Engineer at no additional cost to the 
Authority.

6. Chemical Ad mbriures/Addttives

The admixtures/additives if approved shall conformed to ASTM C 494 and ASTM C 1017. 
The testing shai be conducted with cement and aggregate proposed for the Pro^. The 
adnixtures/addftives shaS be tested and those that have been in storage at the Pro^ She 
for longer foan six (6) months shall not be used until proven by retest to be satisfactory.

Samples of any admixtures/addftives proposed by the Contractor shaH be submitted for 
tesS^ at least 56 days in advance of use. which shall require approval of the Engineer. 
Testing of admlxtures/addltives proposed by the Contractor including test mixing and cylinder 
test shaa 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 ^proval samples of the following materials proposed for use together with 
manufacturer's certificate.

a. lOkgofj^se^nt
b. 1m length of josit filler
c. 5 H. ofcuringcompourtd
d. 1m length of ioifTt backing

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

EXECtmON

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, o8, 
and dnt 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 ^ 
absorption of moisture. Storage accommodations for concrete materials shall be subject to 
approval ar>d shall afford easy access for inspection ar>d identification of each shiprnent ir> 
accordance with test reports.

Cement shafi be delivered to the Site in bulk or rn 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 shad be protected from whether by effective 
coverings. Efficient screens shaH be supplied and ereded during heavy winds.

AMdelog Poff&iparaM
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If the cement ts delivered in bulk, the Contractor shall prp^e, at his own cost, approved 
silos of adequate size and numbers to store sufficient cement to ensure continutty 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 proN^e, at his own cost, perfectly 
waterproofed and well ventilated sheds having a floor of wood or concrete raised at least 
0.5m sbove 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 deJivery, the cement shall 
at once be placed in these sheds and shall be used tn the ord^ in which it has been delivered.

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

Aggregate

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

Stockpiles of coarse aggregate shall be built In horizontal layers not exceeding 1.2 m h 
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 
mil conform accurately to the IrKlIcated shapes, dimensions, lines, elevations and 
positions. Form surfaces that will be in contact with concrete shall be thoroughly cleaned 
before each use.

2. Design

Studs and wales shafl be spaced to prevent deflection of form material. Forms and jomts shaH 
be suffiderttiy tight to prevent leakage of grout and cement paste during placing of 
concrete. Juncture of formwork panels shall occur at vertical control Joints, and construction 
joints. Forms placed on successive units for continuous surfoces 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 fobricated, adjustaUe to permit tightening of the forms, removable or snap-off
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metal of design that will not allow form deflection and wIB not spall concrete upon removal. 
Bolts and rods that are to be completely withdrawn shall be coated with a non<etalnlng 
bond breaker. Ties shall be of the type which provide watertight concrete.

Chamfering

External comers that will be exposed shall be chamfered, beveled, or rourxied by moukJngs 
pieced In the forms oras Mkated In the drawings.

S. Coatings

7.

Forms for exposed surfaces shal be coated with form oA or form-release agent before 
reinforcement is placed. The coating shall be a commercial formulation of satisfactory and 
proven performance that will not bond with, stain, or adversely affect concrete surfaces, and 

not impair subsequent treatment of concrete surfaces depending upon bond or adhesion 
nor Impede the wetting of surfaces to be cured with water or curing compounds. The coating 
shall be used as recommended in the manufacturer's printed or written instructions. 
Forms for unexposed Effaces may be wet with water in lieu of coating Immediately before 
placing of concrete. Surplus coating on form surfaces and coating on reinforcement steel 
and construction joints shall be removed before placing concrete.

Removal of Forms shal be done \n a manner as to prevent Injury to the concrete and to Insure 
complete safety of the structure after the fbflowing conditions have been met. Where the 
structure as a whole Is supported on shores, forms for beam and girder sides, and si mils' 
vertical structural members may be removed before expiration of curing period. Care shall 
be taken to avoid spalling the cor^creta surface or damaging concrete edges. Wood forms 
shall be compl^ely removed.

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

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

Vertical sides of beams and walls, lift exceeding 1.2 m 36 hours Softfifls 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 forms earlier than the period stated above, he ^all be 
required to submit the results of control tests shomng evidence that concrete has attained 
sufficient strength to permit removal of supporting forms. Cylinders required for control tests 
shall be provided in addition to those odierwise required by this Specification. Test 
specimens sh^t 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 structure for transmittal to the laboratory prior to expiration of three fourths of the 
proposed period before removal of forms. Cylir^rs will be tested by and at the e)^ense of 
the Contractor. Supporting forms or shoring shall not be removed until control test 
specimens have attaned strength of at least 160 kg/sq cm. The newly unsupported portions 
of the structure shall not be subjected to heavy cor^struction or material loading.

Oft PltiptO
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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 rust and mill scale, or coating, and any other 
substance ^at would reduce or destroy the bond. Reinforcing steel reduced In section shall 
not be used. After any substarttial delay In the work, previously placed reinfo rang steel for 
future bonding shall be Inspect and deaned. Reinforcing steel shall not be bent or 
straightened in a manner Injurious to the steel or concrete. Bars with kinks or bends not 
shown in d>e drawings shall not be placed. The use of heat to bend or straighten reinfordng 
steel shall not be permitted. Bars shaH 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 fe$ultir>g arrangement of bars indudirtg additional bars necessary to meet 
structural requirerrtents shall be approved before concrete e placed. In slabs, beams and 
girders, reinforcing steel shall not be spaced at points of maximum stress urUess otherwise 
indicated. Unless otherwise shown in the drawings, laps or splices shall be 40 times the 
reinforcing bar diameter.

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

Nominal Diameter 
(mm)

Nominal Pertmetar 
(mm)

Nominal Sechonal 
Area 

(so. mm>

UnitWVeight
(kg/m)

10 31.4 78.54 0.616

12 37.7 113.10 0.868

16 50.3 201.10 1.679

20 62.8 314.20 2.466

25 78.6 490.90 3.854

28 68.0 615.70 4.833

32 100.5 804.20 6.313

36 113.1 1,017.60 7.991

40 125.7 1,266.60 9.864

SO 157.1 1,963.50 15.413

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

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

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

a. The minimum concrete cover of reinforcement sha!l be as shown betow unless 
otherwise Indicated in the drawings.

b. Ioterance for Concrete Cover of Reinforcing Steel other than Tendons.

Minimum Cover

7.6cm or more (marine structures and concrete cast against and permanentty 
exposed to earth)

DESIGN STRENGTH OF CONCRETE

Concrete for structural parts or members such as beams, slabs, curtan wait, pile caps ertd 
fender/moofing blocks shall develop a minimum 28-day compressive cylinder stren^h of 24 MPa 
(3.500 psi) as indicated in the drawings. While for pre-stressed concrete piles a compressive 
strength of 35 MPa (S.OOOpsi).

TRIAL BATCH FOR CONCRETE

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

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

The desigr) mix for concrete to be used shall be submitted together with at least three (3) st^>dard 
cylinder samples for approval at least one (1) month prior to the start of each concreting schedule. 
Such samples sh^l 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 de^n mixes represented by 
test proving the required strength for 7,14 and 28 days tests shall be allowed.

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

Slump Test shaft be made in conformance with ASTM 0143, and unless otherwise specified by the 
Engineer, slump shall be within the followir^ limits:

Structural Element
Skanp for Vibrated CorKrete

Minimum Maximum

Pavement Concrete 25 mm 50mm

J>ora 9> log Pat Prqea
PcAtfAMoete^ OcOMM Mnlvti



31
Tadvwd Spacrfcdtara

Pre-cast Concrete 50mm 70mm

Lean Concrete 100mm 200mm

Sacked Concrete 25mm 50mm

All other Concrete 50mm 90mm

Sampfing: Provide suitable ^dlities and labor for obtaining representative samples of
concrete for the Contradoi^s quality control and the Engineei's quality assurance 
testing. All necessary platforms, tools and equipment for obtaining samples shall be 
hjmished by the Contractor.

MIXING CONCRETE

1. GENERAL

a. Cor>crete shdl be thoroughly mixed in a mixer of an approved size and type that will 
Insure a uniform distribution of the materials through^ the mass.

b. All concise Shan be mixed In mechanIcaAy operated mixers. Mixing plant and 
equipment for transporting and placing concrete shall be arranged with an ample 
auxiliary installatjon to provide a minimum supply of concrete In case of breakdown of 
macNnery or in case the normal supply of concrete is disrupted. The auxilary supply 
of concrete shall be sufficient to complete the casting of a section up to a 
construction joint that will meet the ^>provd 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 controBing the amount of water used.

e. Materials shaM be measured by weighing. The apparatus provided fa* weighing the 
aggregates and cement shall be suitably designed and constructed for this purpose. 
The accuracy of alt weighir)g devices except that for water shall be such that 
successive quantities can be measured to wKhin one percent of the desired 
amounts. The water measuring device shal be accurate to plus or minus O.S percent. 
All measuring devices shall be subject to the approval of the Engineer. Scales and 
meesurtog devices shall be tested at the expense of the Contractor as frequently as 
the Engineer may deem necessary to Insure their accuracy.

f. Weighing equipment shall be insulated against vibration or movement of other 
operating equipment in the plant. When the entire plant is running, the scale 
reading at cut-off shall not vary from the weight designated by the Engineer by 
more than one percertt for cement, 1-14 percent for any size of aggregate, or or>e 
percent for the total aggregMn any batch.

g. Manual mixir>g of concrete shaB not be permitted unless approved by the Engineer.

2. MIXING CONCRETE AT SITE

a. Concrete mixers may be of the revolving drum or the revolving blade type ar>d
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d.

e.

the mixing drum or blades shall be operated untfcxmly at the mbdng speed 
recommended by the manufsctu rer.

The pick-up and throw-over biades of mixers shall be restored or replaced when any 
part Of section is worn 20 mm or more below the onginaf height of the m^ufacturer’s 
design. Mixers and agitators which have an accumulation of hard concrete or mortar 
sh^ not be used.

When bulk cement is used and the volume of the batch is 0.5 m3or more, the scale 
and weigh hopper for Portland cement shall be separate and distinct from the 
aggregate hoppW or hoppers.

The dis^arge mechanism of frie bulk cement weigh hopper shall be interlocked 
against opening before the full amount of cement is in the hopper The discharging 
mechanism shall be interfocked against opening when the amount of cement in 
the hopper is urrderw^ht by more than one percent or overweight by more than 3 
percent of the amouFft specified.

When the aggregates contain more water ^an the quantity necessary to 
produce a saturated surface dry condition, representative samples shall be 
taken and the m^ure content determined frx each kind of aggregate.

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

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

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

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 exc^ water shall be deposited simutianeously into the mixer.

h. All cmicrete shall be mixed tor a period of not less that 3 minutes after all materials, 
including water, are in toe mixer. During the period of mixing, the mixer shaQ 
operate at toe speed for which it has been design^.

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 interiocked that 
during normal operation no part of the batch will be discharged until the specified 
mbong time has elapsed.

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

k. In case of rubble corKxete, proper mixture and placing of concrete and stones/rocks
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3.

shafl be in accordance to ^ approved plarr. Methodology of work shaS be approved by 
the Engineer.

MIXING CONCRETE IN TRUCKS

a. Truck mixers, unless otherwise authorized by the Engineer. shaM be of the revolving 
drum type, watertight, and so constructed that the concrete can be mixed to insure 
a unifoWn distribution of materials throughout the mass. All solid materials for the 
concrete shall be accurately measured and charged into the drum at the 
proportioning plant. Except as subsequently provided, the truck mixer shall be 
equipped with a device by which the quantity of water added can be readily 
v«^ed. The mixing water may be added directly to the batch, in which case a tank 
b r>ot required. Truck mixers may be required to be provided with a means by 
which the mixing time can be readily verified by the Engmeer.

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

c. Mixing shall begin within 30 minutes after the cement has been added either to the 
water or aggregate, but when cement is charged into a mixer drum containing 
water or surface-wet aggregate and when the temperature is above 32 eC. this 
limit shal be reduced to 15 rranutes. The limitation in time between the introduction of 
the cement to the aggregate and the beginning of the mixing may be waved when, 
in the judgment of the Engineer, the aggregate is sufficiently free from moisture, so 
that there will be no harmful effects on the cement.

d. When a truck mbcer Is used for transportation, the mbdng time in stationary mixer 
may be reduced to 30 seconds and the mbdng completed in a truck mixer. The 
fraxing time in truck mbcer shall beasspedfied for truck mixir>g.

JOINTS

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

2. Preformed Expansion Joint Filer

a. Joints with Joint Sealant

At expansion joirrts in concrete slabs to be exposed, and at other Joints indicated to 
receive joint sealant, preformed expansion-joint filler strips shay 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 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
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Edges of exposed concrete slabs along expansion joints shali be neatly finished 
with a siightly rounded edging tool.

c. Construction Joints

Unless otherwise specified herein, all construction joints shali be subject to 
approvai of the Engineer. Concrete shail be placed continuously so that the unit 
will be monolrthic in construction. Fresh concrete may be placed against adjoining 
units, provided the set concrete is sufficiently hard not to be injured thereby. JoNs 
not indicated shall be made and located In a manner not to impair strength and 
appearance of the stnjcture. Placement concrete shall be at such rate that the 
surface of concrete not carried to joint levels win not have attained initial set before 
additional concrete b 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^dged lumber, beveled to 
facilrtate removal shail be tacked to the inside of the forms at the construction joint. 
Concrete shall be placed to a point 25mm above toe underside of toe strip. The 
stop shall be removed one hour after the concre\e has been placed. Any irregularities 
in the joint fine shall be leveled off with a wood float, and all lartance removed. 
Prior to placing additional concrete, hortzontal construction joints shall be 
prepared.

Construction Joint which is not indicated in toe Drawings shall be located as to least 
affect the strength of the structure. Such kx^ona will be pointed out by toe 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 equipmerrt. 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 r>ot be svheeled over 
reinforcement nor shall runways be suppon^ on reinforcement

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

PLACING CONCRETE

1. Handling Coricrete

Concrete sh^ be handled from mixers and transported to place for final deposit in a 
Gont'nuous manner, as rapidly as practic^le, and without segregation or loss of irtgredients 
until the approved unit of work b 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 dose as possible in 
firuil position, in uniform approximately horizontal layers not over 40cm deep. Forms 
splashed with concrete and reintorcement splashed with concrete or form coating shall be 
cleaned ir> advance of piddng subsequent lifts. Concr^e shall not be allowed to drop freely 
more than 1.5m in urtexposed work nor more than 1.0 m in exposed work; where greater 
drops are required, tremie or other approved means shdl be employed.

2. Time Interval between Mbdng and Placing

Concrete mixed in stationary mixers and transported by non-agrtsling equipment shall be
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placed rn the forms within 30 minutes from the time ingredients are charged irrto the 
mixing drum. Concrete transported in truck mixers or truck agitators shall be delrvered to the 
site of work, discharged in the forms within 45 minutes from the time ingredients are 
dis(^arged into the mixing drum. Concrete shall be placed in the forms within 15 minutes 
after discharged from the mbter at the jobsite.

3. Hot Weather Requirements

The temperature of concrete during the period of mixing while in transport and/or during 
placing shall not be permitted to rise above 36 °C. Any batch of concrete whidi had 
reached a temperature greater than 36 4C at any time in the aforesaid period shall not be 
ptaced but sh^l be rejected, and shall not thereafter be used in any part of the pemanent 
works.

a. Corftrol Procedures

Provide water cooler facStbes and procedures to control or reduce the temperature of 
cement aggreg^es and rnbcing handling equipment to such temperature tfiat, at all 
times during mbdrtg. transporting, hanging and placing, the temperature of the 
concrete shall not be greater than 36 4C.

b. Cdd Joints and Shrir>kage

Where cold joints tend to form or where surfaces set and dry too rapidly or plastic 
shrinkage cracks tend to appear, concrM shall be kept moist ^ 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 rest net fng work during 
evenir>g or night. Procedure shall conform to American Concrete Institute St^idard 
AC1305.

4. 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 i^an of operation from the 
time of discharge of cortcrete from the mixer to final friacement 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. 
Approve will not be given for chutes or conveyors requiring changes in the concrete 
materials or design mix for efficient operation.

a. C hutes and Conveyors

Chutes shall be of steel or steel lifted wood, rounded in cross section rigid in 
construction, and protected from overflow. Conveyors shall be designed and 
operated and chute sections shall be set. to assure a uniform flow of concrete from 
mixer to final place of deposit without segregation of ingredimts. 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 disdtarged outside the forms.
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b. Pumps shall be operated and maintained so that a continuous stream of concrete 
is delfvered into the forms without air pockets, segregation or changes in slump. 
When pumping is completed, concrete remaining in the pipeline shall be ejected 
and vested without contamination of concrete already ptac^. After each operation, 
equipment shall be thoroughly cleaned and the flushing water shall be splashed 
outside the forms.

5. Wafl and Abutments

No load shall be placed upon finished walls, foundations or abutments until authorized by the 
Engrr>eer. Minvnum time before loading shall be 7 days.

6. Comete Placing on Wharf

When pladng concrete on wharf decks, the Contractor sh^:

Ensure that rate of placing Is sufficient to complete proposed placing, finishing and 
curing operations within the scheduled time; that experienced finishing machine 
operators and concrete finishers are provided to finish the deck; that curing 
equipment and finishing tools and equipment are at the site of work and n 
satisfactory condition for use.
Immediate prior to placing, the Contractor shall place scaffolding and wedges and 
make rtecessary adjustments. Care shall be taken to ensure that settiement and 
deflection due to added weight of concrete will be minimat. The Contractor shafi 
provide suitable means to readily permit measurement of settiemerrt deflection as it 
occurs.

Should any event occur which, in opiniM) of the Engineer, wrould prevent the 
concrete conforming to specified requirements, toe Contractor shall discontinue 
placing of concrete until corrective measures are provided satisfactory to the 
Engineer. If satisfactory measures ore not provided prior to initial set of concrete in 
affected areas, the Contractor shall discontinue ptacir^ concrete and instalt a bulkhead 
at a location determined by the Engineer. Concrete in place beyond bulkheads shall 
be rentoved. The Contractor shaD limit the size of casting to that which can be 
finished before be0nning of initio set.

COMPACTION

1. Immediately after placing, each layer of cortorete shall be completed by rntemal concrete 
vibrators supplemented by hand-spading, redding, and tamping. Tailing or other extern^ 
vibration of forms wiH not be permitted unless specifically approved by the Engineer. 
Vibrators shall not be used to transport concrete inside the forms. Internal vibrators 
submerged in concrete shall maintain a speed of not less than 7,000 impulses per minute. 
The vibrating equipment shall at all times be adequate in number of units arto power to 
pre^rty consolidate all concrete.

2. Spare units shall be on hand as necessary to insure such adequacy. The duration of 
vibrating equipmerrt shall be limited to the time necessary to produce satisfactory 
consolidation without causing objectionable segregation. The \ribrator 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 machtoe.

EPOXY BONDING COMPOUND
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Before depositing new concrete on or against concrete that has set, the surfaces of the set 
cw)crete shaN 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 shaO 
be mcMSteoed, but shall be without free water when concrete is placed. ASTM C 831. Provide Type I 
for bonding hardened coocrM to hardened concrete; Type II for bonding freshly mixed concrete to 
hardened concrete: anti 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 IS^C.

FINISHES OF CONCRETE

Within 12 hours after the forms are removed, surface defects shall be remedied as specified 
hmin. The Temperature of the concrete, ambient air and mortar during remedial work including 
cunng ^all be above 10 AC. Fine and loose material shall be removed. Honeycomb, aggregate 
pockets, voids over 13mm in diameter, and holes left by the rods or bolts shal be cut out to softd 
concrete, reamed, thonxjghly wetted, brush^coated with neat cement grout, and filled with ntortar. 
Mortar shaB be a stiff mix of one part Portland cement to not more than 2 parts fine aggregate 
passing the No. 16 mesh sieve, with a minimum amount of water. The color of ttU mortar shall match 
the adjoining concrete color. Mortar shafl be thoroughly compacted in place. Holes passing entire 
through walls shall be completely filled from the inside tee by forcing mortar through the outside 
tee. 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. 
Ousting of finish surfaces with dry material or adding water to concrete surfaces will not be permitted.

CONCRETE FINISHING EMAILS

1. Concrete Pavir>g

After concrete is placed and consolidated, slabs shall be screeded or struck off. No further 
fnrsh 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 fiiick 
paint

Broom Finish

Required for paving; the concrete shall be screeded and floated to required finish level 
with no coarse aggregate visible. After the surface moisture has disappeared and laitance 
has been removed, surface shall be float-finished to an even, smooth finish. The floated 
surfaces shall be broomed with a fiber bristle brush in a direction transverse to the direcbon 
of the main traffic.
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ITEM 05 

SCOPE OF WORK

MOORINO AND FENDERING SYSTEM

1. The work indudes fumtshing of all labor, materiaia and equipment to complete the 
Installation of mooring bollards and fendere In piers/wharves.

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

3. The Contractor shall furnish and install the necessary ftttings as shown cm the drawings 
ar>d/or specified.

Supplementary parts necessary to complete and install each item of works shall be rncluded 
whether or not shown or spedfied. The Contractor sh^l furnish to relevant trades all ancixm. 
tostenings. inserts, fittings, fixtures or the like to be installed on or required for securing the works.

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

MATERIAL REQUIREMENTS

MOORING SYSTEM

Designated load c^^acity of mooring bollards shall be as shown in the drawings, and shall be 
referred to as the maximum load capacity. The mooring bollards shall be at rupture stage upon 
reaching the maximum load capacity.

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

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

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

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

The exposed surface shall be coated with rust proof paint and finishing pairtf. which shall be coal-tar 
epoxy 120m mcron thickness in accordance with JfS K5623 or the approved standard.

Base Steel:

Chemical composrtion and mechanical properties of base metal to be used for fabrication of 
mooring bollard and Its accessories shall comply with ASTM A36 and other required standard stated 
therein.
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Concrete Foundation:

Concrete foundation for mooring bollards shall conform to the requirements of the Sectioo 
cortceming "Reinforced Concrete".

Visu^ Inspection;

Ail mooring bollards defivered to Site sh^l be inspected by die Engineer for any signs of 
flaws or defect inimical to usage.

Milt Test Certificates:

T\«> (2) copies of mill test reports shdH be submitted certifying that materials meet the 
speciM standanjs.

Test Inspection:

Inspection of all materials and methods of fabrication shall be carried out by the Contrador. 
However, the Engineer reserves the right to inspect all fadirtles at any time during the 
manufacture to ensure that the materials and workmanship are In accordsice with 
Specifications and the best of workmanship.
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FENDER SYSTEM

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

PHYSICAL PROPERTIES OF MATERIALS

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

The physical properties of the rubber compound used for the fenders shaR comply with the 
following requirements:

Physical Properties and Test Method
Test Item Properties Test Method

t;
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Tensile Strength 160kg/sq.m minimum
Test piece: 

Dumbell No. 3

ASTM D4ia

Elongation 350% minimum ASTM
D1456

Hardness 76Hs maximum
Spring Type 

hardness test 
(Type A)

ASTM
D2240
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Tensile Strength
Not less than 80% of 

original value Aging by air 
heating: TOirC

x96 hours.

ASTM D412

Elongation ASTM
01456

Hardness Not more than original 
value+8*

ASTM
D2240

Compression Test 30%n»ximum Heat treatment
70±1*C X 22

hours.
ASTM 0395

Note: Equivalent Standards are acceptable.

FITTINGS AND ANCHORAGE

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

TESTING. SAMPLING. INSPECTION. ACCEPTANCE, MARKING AND PACKAGING

Testir»g

Sample robber dock fenders that shall be Incorporated in the project shad be subjected to 
tests. It shall pass the reqused energy absorption and rsadion force at a certain deflection 
as Indicated in the plan.

The Contractor shall be required to submit test certificates showing compliance to the above 
requirements. The test certificates shall be certified by an Independent testing institute / 
organization recognized by the Autiiorlty.
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Ail units Shall be tested for performance. The fender shall be compressed repeatedly three 
(3) times to the maximum deflection at the speed from 2 to 8 cm. per minute. The Imd and 
deflection values sh^l be recorded with the precision of O.ltf and 0.5mm respectively. The 
results shall be plotted in the form of ioad-deflection-energy absorption curves. The average 
data obtained in the secorKl and third test loading shall be considered as performance 
values.

Inspection

All fenders of each type shall be Inspected for compliance to specified dimensions and alt 
fenders shall be inspected for ar>y sign of flaw or def^ inimical to its use.

M anchor bolts and fittings shall be Inspected. The material used for the fabrication of bolts 
and fittings shall be covered by the manufacturer's certified mill certificate arrd shall be 
verified by the Authority.

Acceptance Tolerance

The acceptme tolerance shall be based on the followii>g:

1. FerKler Dimension

Length -2% to +4%

Width -2% to +4%

Height -2% to +4%

Thickness -2% to +8%

2. Anchor Bolt Holes in Fender

Diameter of the Hole +2.0mm

Pitch of the Hole 'f4.0mm

3. Acceptartce tolerance for ^l fenders supplied shall be as f^lows:

E “ Energy absorption, E a Specified E but rxrt more than 10%

R 9 Reaction force, R s Specified R but not more than 10%
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Martdng

AH fender units shall be dearty numbered and marked. Each fender shall have the following 
madungs.

1. Fender type and manufacturer's name or trade mark

2. Production serial number

3. Date of manufacture or its abbreviation

4. Main dimensions

5. Project Identification as follows:

Name of Port/Project : 

Year supplied

Packaging

Hie fenders shall be packaged on wooden crate or wrapped Individually with Polypropylene 
sheets except when shipped containerized. The bolts and fittings should be placed in crates 
and suitably treated for protection when tran^rted by sea and stored in port areas.

EXECUTION

MOORING / RENDERING SYSTEM

All units shall be installed at the locations shown on the drawings and as directed by the Engineer.
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ITEM 06 PILING WORKS ^SCSP}

scope OF WORK

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

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

MATERIAL REQUfREMENTS

PRE-STRESSED CONCRETE SHEET PILES

Pre-stressed concrete sheet piles shall be constructed n accordance with the standard practice 
employed for tt>e particular system specified and as directed by the Engineer subfect to the 
foHMng clauses.

1. Pre-8tre$sed concrete sheet piles shall be of readymade products of approved fabricator 
regularly engaged in the production of pre-stressed concrete piles.

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

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

4. The Contractor shall submit the casting method including pre-stressrng, appTication of stress 
and casing schedule and shall obtain the approval of the Engineer before commencement 
of febricatk>n of the piles.

5. The Contractor shall arrange for the Ei>gineer to have free access to the place of 
manufacture of ttte piles.

S. Casting of pre-stressed concrete piles shall be in a manner that there shaR be no leakage of 
concrete or grout into the space to be occupied by the steel. The ducts shall be of the 
correct cross-section, the ends being formed out as shown on the Drawings or as required 
by the pre-stressIng system In use. Adequate means, subject to the Engineer’s approval, 
shall be employed to ensure that their location is maintained exactly throughout the 
concreting (^rations. Passs^ shall be provided in the locations irtdicated on the Drawings 
for the injection and escape of grout and the release of air.

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

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

7. Anchorages shall be made from steel of a suitable quality to vrithstartd permanently the 
forces imposed upon them. ar>d shall In general be in accordance with the normal practice of 
the proprietors of the pre-stressing system in use.
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8. Application of stress, grouting of pre-s^essing c^les, protectkm of progressing cable 
anchorages and other necessary steps to complete the pre-stressing process shall conform 
to the standard practice of the pre-stressing system In use or as directed by the Engineer.

9. When the stress has been transferred to the pile, the pile sh^ e;diibit no curvature in Its 
length on any face greater than 3 millimeters deviation along a chord of 15 meters (1 in 500}.

10. Pre-cast pre-stressed units shall be lifted only by lifting holes as indicated In the Drawings, 
or when not provided can be lifted by slings pla^ securely at corresponding points. Units 
shall be kept In the upright position at all times and sh^ sh^l be avoided. Any unit 
considered by the Engineer to have become sub-standard In any way shall be rejected and 
replaced by an acc^^table unti.

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

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

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

TIE - RODS and FITTINGS

Ati components of tie-rod assemblies to be supplied, assembled and Installed by the Contractor 
shall be in accordarwe with the applicable requirements of the ASTM standards. The tie-rods shafl 
have upset treaded ends and the minimum yield point shall be as shown on frie drawings.

Bofts for assembly of structural steel and for connections or special sections shall conform to ASTM 
A32S and ASTM A 307 or as specified on the Drawings.

EXECU770M

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

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

A hydraulic or diesel pile hamm^ shall be used for drivirrg the pre-stressed concrete piles.

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

The fall of hammer shall not exceed 6m. (19.18 ft.) ar>d shall be of uniform frequency to avoid injury 
to the piles.

Piles driven shell be hekJ firmly in position In axial alignment with the hammer by means of leads of 
adequate length. Approved cushions shall be provided to the pile butts.
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Piling shall commence from the interior outward as the lateral dispiacment of soil may Influence 
driving and heaving of already driven piles.

Every effort shafl be made to drive continuously without rnterruption.

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

The piles which have been uplifted after beir>g driven shd be re-driven to the required penetration 
after completing other activities in the nearby areas. As heaving is anticipated, survey tenchmarks 
should be established and elevations must be taken of the driven pHes adjoining the piles being 
driven to avoid pile displacement affected by the swell rise of sub-soi structures.

LENGTH OF PILES

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

INTERRUPTED DRIVING

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

ALIGNMENT TOLERANCE

Piles driven shall be wHhin the allowable tolerance in alignment of 10 cm. (4 in.) in any direction. 

DAMAGED AND MISDRIVEN PILES

1. Piles shall not be more than 10 cm. (4 in.) out of ^ace at cut-off level. All vertical pies sh^l 
not be more than 2% out of plumb.

2. Any pile damaged by improper driving or driven out of Its proper location, or driven out of 
elevation fixed on the plans, shall be corrected/wtthdraw/replaced oorrespondingly at the 
Contractor’s expense.

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

OBSTRUCTION

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

PILE DRIVING RECORDS

The Contractor shall keep records of each pile driven and shaB furnish the Engineer two (2) signed 
typewritten/computerized copies. The records shall show the number of blows per 0.50 m. of mKial 
penetration taken from the free elevation of the pile down to required penetration depth, the 
pertetration under the last 10 blows, and the c^culated safe load according to the Hile/s Formula 
as stated In bearing power of piles.

Pwte^twilQn Fniwa 
MAM OSEMMri l*no



46
TedDctf Specfcaky 

(PfrOVVcm-^SCSP)

TESTING OF MATERIALS

The requirements regarding testif>g of concrete and reinforcement used in reinforced concrete pites 
and sheet piles shaii be in accord^>cewtth ‘Reinforced Concrete”.

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

High Tensile Stiartd shall be tested according to the latest ASTM Standard and PPA Circular.

STORAGE AND HANDLING OF PILES

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

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

PILE CHIPPING

Each pie shall be chippecFoff to required elevation as indicated in the drawing. The contractor shall 
ensure that no damaged/cracked on tiie main pile will occurred after each chipi^ng. Reinforcement 
from driven pies (dowels arKt strand) shall not be cut and will be incorporated to the construction of 
deck. Splicing of dowels are allowed in case of pile cutting due to early refusal.
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SCOPE OF WORK

PILING WORKS (RC SHEET PILE/CORNER SHEET PILE)

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

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

MATERIAL REQUIREMENTS

PRE-CAST REINFORCED CONCRETE IPC SHEET PILE/ RC CORNER SHEET PILES)

Pre-cast reinforced concrete sheet pies shall be constructed In accordance with the standard 
practice employed for the particular s^em specified and as directed by the Engineer subject to the 
foJIowIng clauses.

1. The Contractor shall submit the casting method lr>dudlng casting schedule and shall obtain 
the approval of the Engineer before commencement of fobrication of the piles.

2. The Contractor shall arrange for the Engineer to have free access to the place of 
manufocture of the piles.

3. Pre-cast r^nforced concrete sheet pies shall be supplied in accordance with the detals and 
sections shown in the drawings. The class of concrete and quality of reinforcing steel sh^ 
be in accordance with the provisos of tt^e spedficatlon for *Reinfbrced Concrete* unless 
otherwise noted in the drawings.

4. Casting of RC sheet pies shall be done v^h the length lying horizontally. The pie yard must 
be reasonably level and the ground sufficiently compact or hard, stable and not subject to 
any settlement scour or erosion.

5. Pre-cast units shall be fitted only by lifting bars as indicated in the drawings, or when rwt 
provided can be lilted by slings paced securely at corresponding points. Units shall be kept 
in the upright position at all times ar>d shock sh^l be avoided. Any unit considered by the 
Engineer to have become sub-standard in any way shall be rejected arxl replaced an 
accepabie unit.

6. Each pre-cast member is to be uniquely and permarjentfy marked to show its type, date of 
casting and lerrgth of pie.

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

6. Anchorages shall be made from steel of a suitable quality to withstand permanently the 
forces knposed upon them, and shall In g^^ral be In accordar>ce with the normal practice of 
the propietors of the pre-stressir>g system in use.
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TIE - RODS and FITTINGS

All components of tie-rod aseemblles to be suppfied. assembled and installed by the Contractor 
shaft be in accordance with the applicable requirements of the ASTM standards. The be-rods sh^ 
have upset treaded ends artd the minimum yield point shall be as shown on the drawings.

Bolts for assembly of structural steel and for conrtections or special sections shall conform to ASTM 
A325 ASTM A 307 or as spedbed on the Drawings.

EXECUTION

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

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

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

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

The fafi of hanmer shaft not exceed 6m. (19.18 ft.) and shaft be of uniform frequency to avoid injury 
to the piles.

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

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

Every effort shall be made to drive continuously without interruption.

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

The piles which have been uplifted after being driven shall be re-driven to the required penetration 
after completing other actrvrtles In the nearby areas. As heaving » anticipated, survey benchmarks 
should be established and elevations must be taken of the driven piles adjoining the piles being 
driven to avoid pile displacement affected by the swell rise of sub-soft structures.

LENGTH OF PILES

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

INTERRUPTED DRIVING

When driving Is stopped before final penetration is reached and/or refusal is attained, the record of 
pile penetration shall be taken only after a minimum of 30 cm. (12 In.) total penetration has been 
obtaned on resumption of driving.
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ALIGNMENT TOLERANCE

Piles driven shall be within allowable tolerance in alignment of 10 an. (4 In.) In any direction. 

DAMAGED AND MISDRIVEN PILES

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

2. Any pile damaged by imfKoper driving or driven out of Its proper location, or driven out of 
elevation fixed on the plans, shall be conected/withdfaw/replaced correspondingly at the 
Contractor's expense.

The metood to be adopted in each case shall be at the discretim of toe Engineer. 

OTSTFUCTION

Where boulders or other obstructions make a impossible to drive certain piles in the location shown 
and to the required bearing strata, the Engineer may order additional ^le or diverted the ^Ignment 
to other suitable location.

PILE DRIVING RECORDS

The Contractor shal keep records of each pile driven and shall furnish toe Engineer two (2) signed 
typewfttten/computerized copies. The records shall show the number of blows per 0.50 m. of Initial 
penetration taken from the free toll elevation of the pile down to required penetration depth, the 
penetration under the last 10 blows, and the calculaM safe load according to the Hiley's Formula 
as stated in bearing power of piles.

TESTING OF MATERIALS

The requirements regarding testing of concrete and reinforcement used In reinforced concrete piles 
and sheet piles Shan be in accordance with 'Reinforced Concrete*.

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

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

STORAGE AND HANDLING OF PILES

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

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

PILE CHIPPING

Each pile shall be chipped-off to required elevation as indicated in the drawing. The contractor shall 
ensure that no damag^cracked on the man pile will occurred after each dripping. Reinforcement 
from driven piles (dowels) shati not be cut and will be tocorporated to the construction of deck. 
Splidng of dowels are allowed in case of pile cutting due to early refusal.
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rrEJM 08 ROCKWORKS

SCOPE OF WORK

The work includes the furnishing of all labor, materials and equipment required for the nock works 
including armour rocks, underlayer and rock fill in accordance with the Sped^cations and as 
indicated in the drawings or as directed by the Engir>eer.

SETTING OUT OF WORKS

1. Topographic/Hydrographic Survey

Prior to GommencemerH of Works, the Contractor together with the Er>gineer shall conduct 
topographic and hydr^raphlc 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 shaS be used to dearly define horizontal 
limits prior to pladng of any materlsy.

MA TERiAL REQUtREMENTS

AJI rocks to be used shdl be angular, hard, durable and not likely to disintegrate in seawat^. 
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. Rcunded or well rounded pieces will not be accepted.

2. All rocks shall have a minimum unit weight of 2,660 kg per cubic meter <^)edfic gravity 2.6$) 
of solid materials when measured dry.

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

4. Rodcs of the primary cover layer shall be sound. duraUe and hard. It shall be free from 
laminations, weak cleavages, and undesirable weathering, and shall be of such character 
that it will not disintegrate from the action of the ear. seawater, or in handling and pladng. All 
Slone 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 responsilMlrty to make necessary surveys / investigations on quany 
sites applicable to the Works, taldng into consideration the nature of the rock works required 
ur>der the Contract such as required quality, total quantity and daily required quantity, 
transportation method and route etc.,

Atn da lag Experann 
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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, the Contractor shall take all 
the responsibIliUes in connection with rts operation Including, but not limited to. obtaining ^l 
necessary permits and apfxovals. payment of safety measures or like (if any), provisions 
and maintenance of safety measures and temporary access roads, all of private and pubito 
roads and temporary }etti^ to be used to transport quarried materials and the compliance 
with all regulations etc. required by the authorities having jurisdiction over any part of the 
operation.

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

4. Despite the Ei>gineer*s previous approval of the natural rock and borrow pits, the Engineer 
reserves the right to suspend any operation In connection with the rock, if. in its opinion, 
such rock is not suitable for the work. In such case, the Contractor shall com^ with the 
Engineer's instnictions.

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

STORAGE OF MATERIALS

Quarried rock materials shal be stored by weight/class or in a manner approved by the Engineer 
er>d in a yard kept dean, free 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 SpedTications called for In the Contract shall be submitted to 
the Engineer forevaluation and approval.

2. Rock samples from different sources and of different dasses shal also be submitted, 
together with test results and its corresponding certificates, for the Engineers approvd.

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

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

CROSS-SECTIONS OF COMPLETED ROCKWORK

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

Rock works which was previously pdd should be easily Identified from sections being requested for 
payment

tIM M loB PnpQ
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ITEM 09 6E0TEXTILE FABRIC

SCOPE OF WORK

This work covers all thekrilowing requirements regarding the installation of geotextile (fitter tebhc) in 
accordance with the Nnes, grades, end dimensions shown in the drawings.

MATERIAL REQU/REMENTS

The geotextile fabric shall meet the foHowing requirements in full. If required, a sample erf 1.0 sq.m, 
shall be sullied to toe Engineer for ^provM and retention for purposes of comparative testing 
against materials randomly smpled from the site.

1- PHYSICAL PROPERTIES

a. The geotextite matenaf shall be a nonwoven rreedle punched type comprising of 
needle punched polypropylene fibers or its equivalent

b. The geotextile material shaB be UV stabilized to ensure retention of minimum 70% 
original tensile strength after 90 days expo^re to sunlight. The manufacturer shall 
submit test results to the Engineer approval.

c. The geotextile must be highly resistant to long term contact wtto damp cementatious 
substances or acid or alk^i solutions in the pH range 2-13. The m^ufacturer shall 
submit test data to ensure resistance of the p^mer.

2 MECHANICAL AND HYDRAULIC PROPERTIES

The geotextile suppler is required to certily that the matwials delivered to site will be proven 
to meet or exceed the following properties:

TECHNICAL PROPERTIES UNIT MINIMUM
TEST

STANDARD
A. Rivsical Characteristics;

Minimum Mass 
foer unit areal

(g/m2) 540 ASTM D5261

Thickness (F=2 kpa) mm 4.5 ASTM D5199

B. Mechanical Prooert'es:

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

TensBe elongation (md/cd) % 90/40 ASTM 04595

CBR Puncture Resistance N 3000 ASTM D6241
C. Hydraulic Prm>ertie$;

Effective Opening Size 
lOv, Wet Sievtno)

(mm) 0.08 ASTM D4751

Water Permeability:
Permlttivitv (S'1) 0.5 ASTM D4491

Aba * 100 Pnt PnM
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EXECUTION

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

2. Prior to laying of geotextile fitter, stor>e filler shall be placed between gaps or voids of armour 
/ core rocks as fikewise mentioned m the requirements of Item 'Rock Works*.

3. The norv-wooven geotexlile filter shell be installed and lay manually at site as per design 
dramngs. The fitter shall be laid lengthwise down slopes and appropriately anchored along 
fi^e top edge.

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

5. The geotextile shall be proven to resist dynamic puncture damage when subject to impact 
stress from stone armour (20CM00 kg.) dropped from a minimum height c4 2.0 m. and 
should be laid on at least 1-foot sar>d and gravel bedding. Geotextile foiling to resist 
puncture shal not be accepted.

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

7. Geotextile overlaps shall be at least 1.0 m unless otherwise stated on the drawings. 
Altemafively. geotextile overlaps are to be heat-welded or sewn using appropriate 
polypropylene or other synthetic thread and portable hand sewing equipment.
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rTEM 10 RECLAMATION AND FILL

SCOPE OF WORK

This item shaS consist of the construction of back-up area in accordance with the Specifications and 
in conformfty with the ines, grades, and dimensions shown on the Plans or established by the 
Engineer.

The area to be upgraded shai be as ir>dicated on the Drawings.

The works includes fumishirrg of aii labor, materials and equipment required to complete/finjsh the 
upgrading of the area In accordance with ti)e Drawings and the Specifications.

Thefbiiowing major items of works are included:

1. Supply and M of suitable materials to places required to upgrade elevation of areas as 
sho^ in the drawings.

2.

a. Compaction of fill materials
b. Supply ar>d placing of filter fabric

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

MATERIAL REQUIREMENTS 

1. Filling Materials

a. General

All sources of fillirtg materials shall be approved by the Engineer

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

General filRng shall consist of approved material from approved sources of suitatte 
grading obtained from excavation, quarries or borrow pits, without excess fines, day 
or siit, free from vegetation and organic matter

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

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

b. F9 Materials other than Dredged/Excavated Materials

Ffi materials for reclamation purposes other than dredged materials sha3 be pit 
sand, quarry run, gravel or mine taifings. The fill material shall be of the same quality 
or better as approved by the Engineer.

iWa «■ loe
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c. Type of Fill Materials

C.1 Sand and Gravel Fill (Offehore/Redamation)

The materials shall be composed of at lea^ 50% sand and 50% gravel n 
terms of volume and shall be free from rock bouldm, wood, scrap, 
vegetables, and refuse. The materials shall not have organic content and the 
maximum partkde size shall not exceed 100mm diameter. Source of materials 
shall be hveror mourrtain quarry or manufactured.

C.2 Excavated Materials from Seabed (Offshore/Redamation)

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

C.3 Seled Materials (General Embankment)

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

The material shal not have high organic content and shaO meet the foBowIng 
requirements;

2.

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

I. Maximum particles size shall rwt exceed 75 mm.

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

tv. The matml shall have a plastidty Index of not more than 6 as 
determined byAASHTO T 90.

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

Urtsultabte Material - Materid <Mherthan suitable materials such as:

(a) Materials containing detrimental quantities of organic materials, such as 
grass, roots and sewerage.

(b) Organic soBs such as peat and muck.

(c) Soils with liquid limit exceeding 80 and/or plastidty index exceeding 55.

(d) Soils with a rtatural water content exceeding 100%.

(e) Soils with very low natural density, 800 kg/m3 or tower.

(f) Soils that cannot be properly compacted as detenntned by the 
Engineer.
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wd not be accepted by the Engineer.

EXECUTION 

Reclamation and Fill

a. General

The Contractor ^aH be responsible for all enoBary earthworks that are necessary for the 
reception of the tU material and induding, all spout handling, temporary dike or shoring 
construction where necessary, temporary protection to dikes in the sea and drairtage of 
excess water.

The arrangements of these anc^ry earthworks shall be laid out in consultation with the 
Engineer and to the Engir>eeKs satisfaction and care shall be taken to minimize the loss of 
fill.

b. Replacement backfiirmg atKj redsmation may be dorre by any rr>ethod acceptable to the 
Engineer. Prior to start of Work, the Contractor sh^ submit his method and sequence of 
perfonnlng the works to the Engineer for approvd. However, the Engine^s approval of the 
method ar>d sequence of construction shafi not release the Contractor from the responsibiBty 
for the adequacy of labor and equiprr>ent.

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

d. Redamation of fill material shall be placed In horizontd layers r>ot exceeding 200mm <8 
inches), loose measurement, and shall be compacted as specified before the next layer is 
placed. Effective spreading equipment shall be used on each bft to obtain uniform thickness 
prior to compacting. As the compaction of each layer progresses, continuous leveling and 
manipulating will be required to assure uniform density. Water shall be added or removed, If 
necessary. In order to obtain the required density. Removal of water shall be accomplished 
through aeration by plowing, blading, didng, or other methods satisMory to the Engineer

Dumping and rolling areas shaR be kept separate, and no Bft shall be covered by another 
until the r>ecessary compaction is obtained.

Hauling and levying equipment shall be so routed and distributed over each layer of the fil 
in such a manner as to make use of compaction effort afforded thereby ar>d to miremize 
rutting and uneven compaction.

TRIAL SECTION

Before finish grade construction is started, the Contractor shafi spread and compact trial sections as 
directed by the Engineer. The purpose of the trial sections is to check the sultablllty of the materia 
and the efficiency of the equipment and construction method which is proposed to be used by the 
Contractor. Therefore, the Contractor must use the same material, equipment and procedures that 
he proposes to use for the main work. One trial section of about 500 m2 shall be made for every 
type of material and/or construction equipment/procedure proposed for use.

After final compaction of each trial section, the Contractor shall carry out such field density tests and 
other tests required as directed by the Engineer.
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tf a trial section shows that the proposed materials, equipment or procedures in the Engineer's 
opinion are not suttabto for sub-i:ase, the material shall be removed at the Contractor's expense, 
and a new trial section shaif be constructed.

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

CROSS-SECTIONS OF COMPLETED RECLAMATION

Cross-eec^ons showing the elevations of the compteted reclamation and the terrain of the existing 
seabed prior to construction ^ai go together with every progress report and request for progress 
orfin^ payment.

FiELD COMPACTION TEST

Fieid Density tests to determine the percerrt of compaction of the com pactable material shall be 
conducted. Compaction of each layer thereafter shaft continue untS the required field density in 
accordance with AASHTO T/180 Method D has been achieved. In place density determination ^afl 
be made in accordance with AASHTO T191/ASTM D1556.

TOLERANCE

Elevation ^us 5 cm.
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MOT ID SCALE

50 0 G L PIPE

Sfin G I. SHEET BASE 
FTLLET WELDED ALL AROLMD

NOTES : •
1) ALL /0/ATO SHALL BE FILLET WELDED 
ALL AiiOtWD.

2) THE GRADUATED SETThEUSHT ROD 
jaChUDJHG THE BASE SHALL BE PAJHTED 
WITH TWO (2) COATS OF ANTI-RUST PAINT 
AND THE L3S M PAINTED WITH 
ALTERNATJUE SANDS OF RED AND WHITE 
ENAUEL. 0.15 M. LONG ALL AROUND.

5-w « G I. SHEET BASE 
FILLET VELXD ALL AROUND

DETAILS OF 
STANDARD GRADUATED 

SETTLEMENT ROD
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ITEM 11 AGGREGATE SUB BASE COURSE

DESCRIPTION

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

MATERIAL REQUIREMENTS

Aggregate for subbase shall consist of hard, durable particles or fragrr>ents of crushed stone, 
crushed slag, or crushed or natural gravel and filler of natural or crushed sand or other findy divided 
mineral matter. The composite material shall be free from vegetable matter and lumps or t^s of 
day, and shall be of such nature that it can be compacted readily to form a firm, stable subbase.

The subbase material shall conform to the following Grading Requirerr>ents

Grading Requirements

Sieve Desianation
Mass Percent PassingStandard, mm Alternate US Standard

50 2’ 100
26 r 65-85
9.5 3/8’ 40-75

0.075 No. 200 0-12

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

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

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

The material shall have a soaked CBR value of not less than 2S% as determined by 
AASHTO T193. The CBR value shall be obtained at tfie maximum dry density and determined by 
AASHTO T180, Method D.

CONSTRUCTION REQUIREMENTS

PLACING

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

The placing of material shall begin at the point designated by the Engineer. Placing shall be from 
vehicles especialty equipped to distribute the material in a continuous uniform layer or windrow. 
The layer or windrow shall be of such size that when spread and compacted the finished layer be in 
reasonably dose conformity to the nominal thickness shown on the Plans.
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When hauBng is done over previously placed materia, hauling equipment shall be dispersed 
uniformly over the entire surface of the pre^msly constructed layer, to minimize rutting or uneven 
compaction.

SPREADING AND COMPACTING

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

Where the reqisred thickness is 150mm or less, the material may be spread and compacted in one 
layer. Where the required thickness is more than 150 mm. the aggregate base shall be spread and 
compacted in two or more layers of approximately aqua! thickness, and the maximum compacted 
thickness of any layer shall not exce^ 150 mm. All subsequent layers shall be spread and 
compacted in a similar manner.

The moisture content of sub-base material shal, 7 necessary, be adjusted prior to compaction by 
watering with approved spnnkiers mounted on trucks or by drying out as required in order to obtain 
the required compaction.

Immediately following fin^ spreading and smoothening, each layer shall be compacted to the fuR 
width by means of approved compaction equipment Rolling shaU progress gradually from the sides 
to the center, parallel to the centerline of the road and shall continue unti the whole surface has 
been rolled. Any Irregularities or depressions that develop shall be corrected by loosening the 
material at these places and adding or removing material until surface is smooth and uniform. 
Along curbs, headers, and walls, and at all places not accessible to the roller, die base matenal 
shall be compacted thoroughly with approved tampers or compactors.

If the layer of base material, or part thereof, does not conform to the required fini^, the Corrtractor 
shall, at his own expense, make the necessary corrections.

Compaction of each layer shall continue until a field density of at least 100 percent of the 
maximum dry density determined in accordance with AASHTO T 180. Method D has been 
achieved. In-place density determination shaR be made in accordance with AASHTO T 191/ASTM 
D1556.

TRIAL SECTION

Before subbase construction is started, the Contractor shaR and compact tri^ sections as
directed by the Engineer. The purpose of the trial sections is to check the suitability of the materials 
and the efficiency of the equipment and construction method which is proposed to be used by the 
Contractor Therefore, the Contractor must use the seme matenal. equipment and procedures that 
he proposes to use for the main work. One trial section of about SCO m2 shall be made for every 
type of matenal and/or construction equipment/procedure proposed for use.

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

If a trial section shows that the proposed material, equipment or procedures in the Engineer’s 
ofxnion are not suitable for sutoase. the material shafl be removed at the Contractor's expense, 
and a new trial section shall be constructed.

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

lE9 Pod e«mi(n Pr«m)
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SURVEYS AND SETTING OUT WORKS

Before the commerKement of the pavement works, the Contractor together with the Engineer si\aSi 
conduct topographic survey which wil form the basis of quantity measurement.

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

Prior to placement of any material, the Contractor shaR establish visible construction markers to 
dearly define horizontal Kmits of the Work.

TOLER/^CES

The aggregate base course diall be laid to the desigr>ed level and transverse slopes shown on the 
Plans. The allowable tolerances shaB be in accordance with following;

Permitted variation from design 
THICKNESS OF LAYER

±20 mm

Permitted variation from design + 10 mm
LEVEL OF SURFACE -20 mm

Permitted SURFACE IRREGULARITY 
Measured by 3-m straight-edge

20 mm

Permitted variation from design 
CROSSFALL OR CAMBER

±0.3%

Permitted variation from design 
LONGITUDINAL GRADE over

±0.1%

25 m in length

METHOD OF MEASUREMENT

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

XMOeloe Fwt PfgwcS
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ITEM 12 AGGREGATE BASE COURSE

DESCRIPTION

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

MATERIAL REQUIREMENTS

Aggregate for base course shall consist of hard, durable particles or fragments of crushed stone, 
crushed slag or crushed or natural gravel and filler of natural or crushed sand or od>er finely divided 
mineral matter. The composite nftaterial shall be free from vegetable matter and lumps or bsSis of 
day. and sh^ be of such nature that it can be compacted readily to form a firm, stable base.

In some areas where the conventional base course materials are scarce or non-availabte, the use 
of 40% weathered llmestor>e blended with 60% crushed stones or gravel shall be avowed, provided 
that the blended materials meet the requirements of this Item.

The base course material shall conform to the foBowing Grading Requirements

Grading Requirements

Sieve Designation Mass Percent Passing
Standard

mm
Alternate

US Standard
Grading

A
Grading

B
50 2* 100

37.5 1 -1/r - 100

25.0 V 60-85 -

19.0 3/4* - 60-85

12.5 1/2* 35-65 -

4.75 No. 4 20-50 30-55

0.425 No. 40 5-20 8-25

0.075 No. 200 0-12 2-14

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

The fraction passing the 0.425 mm (No. 40) sieve shall have a Squid limit not greater than 25 and 
plasticity Ind^ not greater than 6 as determined by AASHTO T 69 and T 90, respectively.

The coarse portion, retained on a 2.00 mm (No. 10) sieve shall have a mass percent of wear ncA 
exceedli>g 50 by the Los Angeles Abrasion test determined by AASHTO T 96.
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The matefial passing the 19 mm (3/4 inch) sieve shall have a soaked CBR value of not less than 
80% as determined by AASHTO T 193. The CBR value shall be obtained at the maximum dry 
densfty (MOD) as determined by AASHTO T 180, Method D.

If filler, in addition to that naturally present, is necessary for meeting the grading requirements or for 
satisfactory bonding, it shall be uniformly blended with the base course material on the read or in a 
pug mill unless otherwise specified or approved. Filler shall be taken from sources approved by tfie 
Engineer, shall be free from hard lumps and shall not contain more than 15 percent of material 
retained on the4.7S mm (No. 4) sieve.

CONSTRUCTION REQUIREMENTS

PLACING

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

The placing of mateiial shall begin at the point designated by the Engineer. Placing shall be from 
vehicles especi^ equipped to distribute the materia in a continuous uniform layer or windrow.

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

When h«jling Is done over prevkxjsly placed material, hauling equipment shal be dispersed 
urifformty over the entire surface of the previously constructed layer, to minimize rutting or uneven 
compaction.

SPREADING AND COMPACTING

When uniformly mixed, the mixture shaB be spread to the plan thickness, for compaction.

Where the required thidcoess is 150mm or less, the material may be spread and compacted in one 
layer. Where the required thickness Is more than 150 mm, the aggregate base shall be spread and 
compacted in two or more layers of approximatdy equal thickness, and the maximum compacted 
thickness of any layer shal not exce^ 150 mm. AH subsequent layers shall be spread and 
compacted in a similar manner.

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

Immediatdy following final spreading and smoothening, each layer shall be compacted to the fuB 
width by means of approved compaction equipm^it RoBing shall progress gradually horn the sides 
to tfie center, parallel to the centerline of the road and shall continue until the whole surface has 
been rolled. Any Irregularities or depressions that develop shall be corrected by loosening the 
material at these places aruj adding or removing material until surface is smooth and uniform. 
Along curbs, headers, and w^. and at all places not accessible to roBer, the base material 
Shan be compacted thoroughly with approved tampers or compactors.
If the layer of base material, or part thereof, does not conform to the required finish, the Contractor 
Shan, at his own expense, make the rtecessary corrections.
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Compaction oC each layer shall continue until a field density of at least 100 percent of the 
maximum dry density determined in accordance with AASHTO T 160. Method D has been 
achieved. In-place density determination shal be made In accordance wfth AASHTO T 191/ASTM 
D 1556.

TRIAL SECTION

Before base construction Is started, the Contractor shall spread and axnpad trial sections as 
directed by the Engineer. The purpose of the trial sections Is to check the sultabifrty of the materials 
and the efficiency of the equipment and construction method which is fKOposed to be used by the 
Contractor. Therefore, the Contractor must use the same material, equipment and procedures that 
he proposes to use for the main work. One trisri section of about 500 m2 shall be made for every 
type of material and/or construction equipment/procedure proposed for use.

After final compaction of each trial section, the Contractor shaH carry out such field der^slty tests and 
other tests required as directed by the Engineer.

If a trial section shows that the proposed materials, equipment or procedures m the Engineer’s 
opinion are not suitable for subbase, the material shall be removed at the Contractor's expense, 
and a new tri^ section shall be constructed.

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

SURVEYS AND SETTING OUT WORKS

Before the commencement of the pavement works, the Contractor together with the Erigineer shafi 
conduct topographic survey which will form the basis of quantity measurement

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

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

TOLERANCES

The aggregate base course sh^ be laid to tiie designed level and transverse slopes shown on the

Permitted variation from design 
THICKNESS OF LAYER

± 10 mm

Permitted variation from design + 5 mm
LEVEL OF SURFACE -10 mm

Pemirtted SURFACE IRREGULARITY 
Measured by 3-m straight-edge

6 mm

Pemirtted variation from design 
CROSSFALL OR CAMBER

±0.2%

Permitted variation from design 
LONGITUDINAL GRADE over
25 m in length

±0.1%
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METHOD OF MEASUREMENT

Aggregate Base Course will be measured by the cubic rneter (m3). The quantity to be paid 
for shaH be the design volume compacted irvplace as shown on the Plans, and acc^ed in the 
completed base course. No allows nee shall be given for materials placed outside the design limits 
showm on the cross'secdons. Trial sections shall not be measured separately but shall be included 
In the quantity of aggregate base course.
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ITEM 13 EXCAVA*nON 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, matehals, plants and equipment required to 
conoplete/finish the excavation works.

Work Schedules

1. After examinations of all relevant data, coordination needs, work constrains, equlpmerrt to be 
used and other matters, a PERT/CPM diagram showing the detailed schedule/duration and 
sequer>ce8 for the execution of excavation work shall be submitted to the Engirteer 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 $t\em conduct a pre-joint hydrographic and topogr^hic 
survey which will form basis of actual quantity of excavated materials to be 
removed/excavated.

3. Prior to excavation works, the Contractor shall establish visible markers to dearty define the 
limits of the excavation.

EQUIPMENTAAYOUT OF WORK

Plartt

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

2. The equipment^ant shall be in satisfactorily operating conditions and capable of efficiently 
performing the excavation v^rks with saf^ as set forth herein and shall be subjed to 
inspection by the Engineer at all times.

Physic^ Data/Layout of Work

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

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

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

4. The Contiactor shall furnish, at his own expend, 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 Inst^latlon, maintenance and preservation of all 
gauges, ranges, platforms, excavation limit markers. Upon completion of the work, the 
Contractor shall promptly remove al ranges, markers, and other marker placed by him ttiat 
may be detrimental to port operation.
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EXCAVATED MATERIALS

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

Z 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, misplm 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, shaS mark the obstruction until such time the same Is removed.

2. Should the Contractor refuse, neglect or delay compliance with tfie above requrements, 
such obstructions sh^ be removed by the Authority and the cost of Its removal shaB be 
deducted from ar>y money due or to become due to the Contractor or proceeded against his 
performance bond.

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

INSPECTION

2.

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

Nor shall the presence or absence of a PPA project Engineer or Authority’s Represerrtatfve 
relieve the Contractor from any of his responsitxirty under the Contract

PAYUMITS

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

SOUNDINGS

2.

The Contractor. In the presence or |dnt with the Authority's Represerrtative and during the 
progress of the excavation works, shall perform continuous checking of the depth thru 
sendings.

For ti>e purpose of work progress paym^tis; the Contractor, jointly with the Authority’s 
Representative and/or Surveyors, shall conduct soundings on areas subjected to excavation 
activities during the rrwnth or the preceding period for which payment is being claimed.
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The Contractor will be responsible for aS costs invotved in the above mentioned sudi as 
costs for the survey equipment, measurement, markings, materials and other cost related 
thereto.
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mMi4 SECURTTY FENCE

DESCRIPTION

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

MATERIALS REQUIREMENT

Materials ^all conform to the respective specifications and other requirements specified below 

CWCRETE HOLLOW BLOCKS (CHB)

CHB shall be of standard manufacture, machine vibrated with fine and even texture and weH- 
defined edges and conforming to the requirements of A STM C 129. Unless otherwise spectfied on 
the Drawings, It shd have a minimum compressive strength of 4.14 MPa (600 psi). CHB shall be 
non-load bearir>g uniform and essentially smooth as normaJly achieves by standard molding 
rrvetiiods and shall be free from any cracks, flaws or other defects.

BEDDING MORTAR

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

PLASTER

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

REINFORCING STEEL BARS AND RODS

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

CONCRETE

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

BARBED WIRE AND STEEL/GI PIPE POST

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

CYCLONE WIRE MESH

Cyclone Wire Mesh shall conform to the requirements of ASTM A 121. Class I.

itoi A Pol E«aMlst Pr)M
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CONSTRUCTION REQUIREMENT

The Contractor shall perform such ciearing and grubbing as may be necessary to construct the 
fence to required grade and ^nrr>ent. Fence shall generally Wlow the contour of the ground. 
Grading shall be performed where necessary to provide a neat appearance.

The post shal be erected vertically in position inside the form wort; of the foundation block prior to 
the placing of concrete shall be adequately supported by brecing to prevent movement of the post 
during the placing and setting of the concrete. The post shall be eretfed to the height and location 
shown on the Plans, or as ordered by the Engineer.

Masonry shall be laid plumb, true to line, with level courses accurately spaced. Bond pattern shaQ 
be Kept plumb throughout. Comers and reveals shall be plumb and true. Vertical joints ^all to 
shoved tight Each unit shall be adjusted to final position while mortar is still soft and plastic. 
Any unit that is disturbed after mortar has stiffened shall be removed and relald with fresh mortar. 
Cowses shall to so ^laced that backing masonry will level off, flush with the face work at all 
joints where ties occur. Chases and rake-out joints shall to kept free from mortar or other debris.

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

Cutting and fitting, including that required to accommodate the work of others shall be done by 
masonry mechanics. Wherever possible, full units of the proper size shall be used in lieu of cut 
units. Cut edges shafl to dean, true and sharp. Openings shall be carefully cut, formed or otherwise 
rteatly made for recessed Items and for electrical, plumbing, or other mechanical installations so th^ 
wall plates, cover plates, or escutcheons required by the Installation will completely conceal ti>e 
openings and will have bottoms in alignment with tower edge of masonry joints. Webs of hollow 
masonry units shall to cut to the minimum required for the jnst^lation. Reinforced masonry Fintels 
shall be provided as todicated above openings over 300mm wide, for pipes, ducts and cable trays, 
unless st^ sleeves are used.

Spaces around buiH-in 'iems shall be filled with mortar. Openings around flush-mounted etecSrical 
outlet boxes In wet tocations shall be pointed flush with mortar including flush joints above the 
boxes. Anchors, ties, accessories, flashing, pipe sleeves and other Items required to be bulltHn shall 
to bulWn as the masonry work progresses. Anchors, ties, and joint reinforcement shall be fully 
embedded in mortar.

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

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

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

Details of reinforcement shaS be as indicated in the drawings. Reinforcing shall not to berrt or 
straightened in a manner injurious to the steel. Bars with Wnks or bends not shown on the drawings 
shaB not to used. Placement of reinforcement shall be Inspected and approved prior to pladng
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grout. One piece vertic^ bars extending from floor to floor or roof above shall be provided. Vertic^ 
bars shall be spliced only where Indicated.

a. Positioning Bars

Vertictf bars shall be positioned accurately at the centerline of the wall. A minimum dearaiw 
between the bars and masonry units of 12mm and between paraflel bare of one diam^r of m 
reinforcement shall be malrrtaned. Vertical reinforcing ^^1 be held In place uang me^ supf»rt^ 
centering dips, spacers, ties or caging devices located near the ends of each bar and at 
intermediate intervals of not more than 192 diameters of the reinforcement.

b. Splices

Splices Shan be located only as Indicated, Splices shall be staggered in adjacent bare at least 
600mm. Bars shall be lapped a minimum of 40 diameters of the reinforcement.

Welding shall be done in accordance with Starxlard Code and under supervision of Engineer.

PAINTING AND CLEANING

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

Mortar daubs or splashing, before setting or hardening, shall be completely removed from masonry 
un^ surfaces that will be exposed or painted- B^re completion of the work, aB defects in joi^ or 
masonry to be exposed or painted shall be raked out as necessary, filled with mortar, and tod^ to 
match existing joints. Masonry surfaces shall not be cleaned, other than removing excess 
mortar until mortar m Joints has hardened. Masonry hardened surfaces te left clean. ^ 
mortar daubs dirt, stain and dlscotoration. indodlng scum from cleaning operations and with tight 
mortar joints throughout. Metal tools and metal brushes shall not be used for cleaning.
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ITEM 1S PORTLAND CEMENT CONCRETE PAVEMENT

SCOPE Of WWK

The works indude the furnishing of all labor, materials and equipment required for die construdwn 
of gravel base course and concrete pavement. The works shall be in accordance with the lines and 
grades shown on the Drawings and m conformity with the Spedficatlons.

MATERIAL REQUIREMENTS

Cement

Portland cement shall conform to the requirements of the Section •R^nforced Concrete*.

Fme Aggregate

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

Coarse Aggregate

Coarse aggregate shall conform to the requirements of the Section ‘Reinforced Concrete*.

Water

Clean fresh potable water shall be used for toe mbong of aN concrete end mortar and shall 
be from a scwrce approved by the Engineer Sea water or brackish water shall not be used.

Admixture

Admixture shall only be used wrth the written pemiission of toe Engineer, if ar-entraining 
agents water redudng agents, set retarders or strength acceteretors are permitted to 
used they shall not be used In greater dosages than those recommended by the 
manufacturer, or as permitted by the Engineer. The cost shail be considered as aiready m 
the Contractor's unit cost bid for conoete.

TIE BARS AND SLIP BARS

Tie bars shaB be deformed bars conforming to the requirements spedfisd in AASHTO M 31 
or M 42. except that rail steel shtf I not be used for tie bars that are to be bent and re- 
straightened during construction, sizes as Indicated on toe Drawings. The d^orm^ bare 
shall be Grade 40 and shai be shipped in standard bundles, tagged and markM in 
accordance wrth the Code of St»iderd practice of the Concrete Reinforcement Steel 
Institute.

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

Joint Filler

Poured filler for joint shaTI conform to the requirements of AASHTO Ml 73.

AM 109 ^rc«Ba
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EXECUTION

Concrete Class

The concrete for pavement shall satisfy the following requirements:

Minimum 28-day comprehensive strength 24 MPa

Minimum Flexural Strength 3.8 MPa

Maximum Aggregate ^ 25 mm

Maximum water cement ratio 0.52

Proportioning. Consistency and Mixing of Concrete

The prc^oftionlng. consistent and mbdng of concrete shall conform to the requirements of 
the Section *Reinforced Concrete’.

Preparation

The base sh^l be watered and thoroughly moistened prior to placing of the concrete.

Formwork Construction

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

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

Adjacent lanes may be used in lieu of forms 1W supporting finishing equipment provided th^ 
proper protection is afforded to the concrete of the adjacent lanes to prevent damage, and 
provided further toat the surface of the concrete carrying the finishing equipment does not 
vary by more than 3mm in each meter length. Adja^nt lanes in feu of forms may not be 
used until the concrete is at least seven (7) days okJ. Flanged wheels of the Rni^ing 
equipment shall not be operated on the concrete surface. The inside edge of ^pporting 
wheels of the finishing machine sh^l not operate closer than 100mm from toe edge of the 
cor>cret6 lane.

Aflematrve to placing forms, slip-forming may be used. Slip-form paving equipment shall be 
equipped with the traveling side forms of sufficient dimensions, shape and ^rength to 
support the concrete laterally for a sufficient length of time during placement to pr^i^ 
pavement of the required cross section. No abrupt changes in longltudina! alignment of the 
pavement will be permitted. The horizontal deviation shall not exceed 20mm from the proper 
alignment established by the Engineer.

JM M log tat
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Joints

All joints, longitudinal, transverse, etc., shedl be constructed as shown on the Drawings and 
shea be dean and free of aU foreign material after completion of shoukJef work prior to 
acceptance of the work and in accordance with the following provisions:

Longitudinal and Transverse Contact Joints:

Longitudinal corrtact joints are joints formed between lanes that are poured 
separately. Transverse contact joints ae joints formed b^ween segments of a lane 
that are poured separately. Transverse contact joints shall be formed perper>dlcular 
to pavement centerline at the end of each day of concrete placing, or where 
concreting has been stopped tor 30 minutes or longer but not nearer than 1.5 meters 
from sawed contraction joints. All contact joints shall have faces perpendicular to the 
surface of the pavement Tie bars of the size, length and spadng shown on the 
Drawings shall be placed across longitudinal and transverse contact joints.

Ptadng Concrete

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

In order to prevent the Introdur^on into the concrete of earth and erther for^n materials, the 
men whose duties require them to work in the concrete, shall in genwal, wnfine their 
movements to the area already covered with fresh concrete. Whenever it becomes 
necessary for these men to st^ out of the concrete, their footwear shall be washed or 
otherwise thoroughly cleaned before returning to toe concrete. Repeated caretessness wrth 
regard to this detail will be deemed sufficient cause for removing and replacing such worker.

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

After the first operation of the finishing machine, additional concrete shall be added to all low 
places and honeycombed spots and the concrete rescreeded. In any rescreeding, a uniform 
head of cor^crete shall be maintained ahead of the strike-off tor its entire length. 
Honeycombed spots shall not be ellmmated by tamping or grouting.

Workers on the job shall have mobile footbridges at their disposal so that they need not walk 
on toe wet concrete.

In conjunction wrth toe placing and spreading, the concrete shall be thoroughly spaded and 
vibrated along the forms, bulkhead, and joints.

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

Whenever the placing of the concrete is stopped or suspended for any reason, for a period 
of 30 minutes or longer, a suitable bulkhead sh^ be placed so as to produce a vertical 
transverse joint If an emergency stop occurs wthin 2.5 meters of the contraction or an 
expansion joint toe concrete shall be removed back to the joint. When the facing of the 
concrete is resumed, the bulkhead be removed and a new concrete placed and
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wbrated evenly and solidly against the face of previously deposited concrete. Any conc^ 
in excess of the amount needed to complete a given sectiwi or that has been deposited 
outside the forms shell not be used in the work.

The Contractor shaN provide suitable equipment tor protecting the fresh concrete in cased 
rain such as screens which wiH cause toe rain water to run off beyond the edges of toe 
paving, rain proof tarpaulins or other methods approved by toe Engineer. The eqwpmerrt 
shall be sufficierrt to shelter from rain all areas equal to that paved in two hours of work.

Rnishing Concrete

The concrete shall be compacted and finished by a mechanical, self-propelled finl^ing 
machine of approved type, hawng two independently operated screeds. If a m^ine 
possessing only one scr^ is approved, the screed will not be less than 450 mm wide and 
shdl be equipped with compensating springs to minimize the effect of the rTwmentum of the 
screed on the side forms. The number of driving wheels, the weight of toe machine artd t^ 
power of toe motor shall be so coordinated as to prevent slippage. The top of the forms end 
the surfece of the finishir>g machine wheels shall be kept free from concrete or dirt.

The machine shall at all times be in first-dass mechanic^ condition and shall be capable of 
compacting and finishing toe concrete are herein described. Any machine which 
dispiacement of the side forms from the line or grade to which they have been properly s^, 
or causes undue delay due to mechanics^ difficulties, shall be removed from the work and 
replaced by a machine meeting toe Specifications.

The finishing machine shall be operated over each section of pavement two or more tirn^ 
and at such Intervals as will produce the desired results. Generally, two passes of the 
finishing machine m considered the majamum desirable.

The concrete shall be vibrated, compacted, and finished by a vibr^oiy finishirig machin^ 
The vibratory machine shall meet the requirements for ordinary finishing, and shdl be one of 
toe followjng type:

1. The machine shall have two independently operated screeds; the front scre^ shall 
be equipped with vibratory units with a frequency of rwt less than 3,500 pulsations 
per minute. There shall be not less than one vibratory unrtfor each 2.5 meters length 
Of portion thereof, of vibratory screed surface. The front screed shall not be less than 
300mm wWe and shall be equipped with a •bull nose* front edge built on a radius of 
not less than 50mm. This type of vibratory finishing machine shall be operated in 
SUch manner that each section of pavement will receive at least one vibratory pass, 
but not more than two passes, unless otherwise dire<^, or;

2 The machine shaH be equipped with an independently operated vibratory •pan* (or 
pans) and two (2) independently operated screeds, toe 'pan* shall be mourrted m a 
manner that will permit It to come to contact with the forms ar>d will permit vibrabon of 
the fun width of lane simultaneously.

There shall be not less than one vibratory unit for each 2 m. lengih or portion thererf. 
of vilKatlng pan surface. The vibratory units In any individual pan shall 
synchronized and have a frequency of not less than 3.S00 pulsations per minute. The 
front screed shall be capable of operating In a position that will strike off toe concrete 
at a sufficierrt height above toe top the forms to allow for proper compaction wrth 
toe vibrating pan. This type of vibratory finishing machine shaH be operated in such 
manner than each section of pavement will receive at least one vibratory pass but 
not more than two passes, unless otherwise directed.
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After the final Dass of the finishing machine and when the concr^ star^ to 
dry the surface of the pavement shall be finished with an approved bogrtudinaJ float. 
The float may be operated either manually or by mechanical means. The float may 
be eitherof wood or metal shaH be straight wJ smooth and light in weight so as not 
to displace or sink Into the concrete surface.

To be effective, the float shall be at least 300mm wide and 3m long. When manually 
operated, the float shall be moved from edge to edge wtto a wiping motion and 
advance one (1) meter or more.

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

The surface of the pavement shaU be tested by the Contractor, before to^nal 
betting, with an ^proved standard straigWedge 3 meter in length. Irregulan^ so 
detected shall be corrected immediately. Special attention shall ^ given to the 
concrete adjacent to transverse joints to insure that the edges thereof are not above 
the grade specified or the adjacent concrete below grade. All depres^ns or 
projections shall be corrected before any initiai set has developed in the concrete.

After the concrete has been brought to the required grade, contour and smoothn^, 
it ^all be finished by passing over the concrete a drag of one or two burlap dWhes, 
which give the surface the required roughness. The vehicles used to carry these 
cloths may be sid^^endent of the concrete-laying m^ine or may be incorporated 
with it and may be oper^ed either by hand or mechamcaHy.

Hand finishing wilt be permitted only on variable width sections of the pavemerrt and 
other piacas where the use of the finishing machine would be impractical. Hand 
finishing shall be accompfished by means of the hand-operated stnk^ templ^^ 
either steel or steel-shod wood construction. The striking template shall be operated 
forward with a combined longitudinal and transverse motion and sh^ be » 
manipulated that neither end will be raised off the side forms. A simfar tamper shall 
be used for tamping the concrete.

As soon as the concrete has attained its initial set, the edges of toe paveme(^iti^ 
longitudinal Joints, toe construction dummy and expansion Joints not ^wn snail ^ 
carefully finished with an edging tool having radius of at least 5mm. The tws, the 
special accessories fix cutting impressed joints and methods of ^rkmanshtp shall 
be such as will produce a Joint whose edges are of the same quaBty of concrete » 
the other portion of the pavement. Methods and workmanship which make use crf 
excess mortar or grout In this area shai be eliminated. Unnecessary tool marks shall 
be etiminated during work, and the edges left smooth and true to line.

Striking Forms

Forms shall remain In place at lea^ 12 hours after the concrete haa b«n 
working conditions are such that toe early strength gam of the concrete is delayed, toe fo™ 
sh^ remain in place for a longer peri«Jr as directed by the Engineer. Bars or heavy toad 
shall not be used against the concrete when still m toe forms. Any dama^ to concr^ 
resulting from form removal shall be repaired promptly by the Contractor as directed by the 
Engineer without any additional payment to the Contractor.
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