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GLOSSARY OF TERMS, 

ABBREVIATIONS, AND 

ACRONYMS
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Glossary of Terms, Abbreviations, and Acronyms
ABC - Approved Budget for the Contract.

ARCC - A llowable Range of Contract Coat 

BAG - Bids and Awards Commrttee.

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

Bidder - Refers to a contractor, manufacturer, surlier, distributor and/or consultant who 
submits a bid in response to the requirerrtents of the Bidding Documents. (2016 revised IRR, 
Section 5[d])

Bidding Documents “ The documents issued by the Procuring Entity as the bases for bids, 
hjmishing all information necessary for a prospective bidder to prepare a bid for the Goods, 
Infrastructure Projects, and/or Consulting Sendees required by tiie Procuring Entity. (2016 
revised IRR, Section 5[e])

BIR “ Bureau of Internal Revenue.

BSP- Bangko Sentral ng Pilipinas.

CDA* Cooperative Development Authority.

Consulting Services - Refer to services for Infrastructure Projects and other types of projects 
or activities of the GOP requiring adequate external technical and professionat expertise that are 
beyond the capability and/or capa^ of the GOP to undertake such as. but not limited to: (i) 
advisory and review services; (li) pre-investment or feasibility studies; (III) design; (rv) 
construction supervision; (v) management and related services; and (vi) other technical services 
or specif studies. (2016 revised IRR, Section 5[i])

Contract - Refers to the agreement entered Into between the Procuring Entity and the Supplier 
or Manufacturer or Distributor or SeMce Provider for procurement of Goods and Services; 
Contractor for Procurement of Infrastructure Projects; or Consultant or Consulting Finn for 
Procurement of Consulting Services; as the case may be. as recorded in the Contract Form 
signed by the parties, including all attachments and apperxJices thereto and all documents 
incorporated by refererKe 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, manufecturer, or consultant.

CPI - Consumer Price Index.

DOLE - Department of Labor and Employment.

OT1 - Department of Trade and Irtoustry.

Foreign-funded Procurement or Foreign-Assisted Project - Refers to procurement whose 
funding source is from a foreign government, foreign or intemationd financing institution as
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specified in the Treaty or Intematnnal or Executive Agreefnent. (2016 revised IRR, Section 
5[bD.

GR - Government Financtal institution.

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

Goods - Refer to ad items, supplies, matenals and generat support services, except Consulting 
Services and Infrastructure Projects, which may be needed in the transaction of public 
busiriesses or in tfie pursuit of any government undertaking, prefect or activity, whether in the 
nature of equipment, furniture, stationery, materials fw construction, or personal property of any 
kind, including non-personal or contractual services such as the repair and mantenance of 
equipment and furniture, as well as trucking, hauRng. Janitorial, security, and rotated or 
analogous services, as well as procurement of matenals and supplies provided by the Procuring 
Entity for such services. The term ‘related’ or ‘analogous services* shall include, but is not 
limited to, lease or purchase ^ office space, media advertisements, health maintenance 
sen/fces. and other services essential to the operation of the Procuring Entity. (2016 revised 
IRR, Section 5[rJ)

GOP - Govemmertt of the Philippines.

Infrastmcture Projects - Include the construction, improvement, rehabilitation, demolition, 
repair, restoration or maintenance of roads and bridges, railways, airports, seaports, 
communication fadlittes, dvil works components of information technology projects, inigation. 
flood control ar>d drainage, water supply, sanitation, sewerage and sofid waste management 
systms, shore protection, energy/power and electrification fadirties, national buildings, school 
buildings, hospital buildings, and other related construction projects of the government. Also 
referred to as dvH works or wo/ks. (2016 revised IRR. Section 5{u])

LGUs - Local Government Units.

NFCC -«Met Financial Contracting Capacity.

NOA • National Government Agency.

PCAB - Philippine Contractors Accreditation Board.

RhIIGEPS - Philippine Government Electronic Procurement System.

Procurement Project - refers to a specific or identihed procurement covering goods, 
infrastructure projed or consulting ser\nces. A Procurement Project shall be described, detailed, 
and scheduled in the Project Procurement Management Plan prepared by the agency which 
shall be consolidated in the procuring entity's Annual Procurement Plan. (GPP6 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/sb 
PORTSKf 

AUTHORITY^

INVITATION TO BID

FOR THE

FORT SAN PEDRO PORT EXPANSION PROJECT,
PORT OF FORT SAN PEDRO, ILOILO CITY

The Philippine Ports Aulhortty, through the Corporate Budget of the Authority for CY 2021, 
intends to apply die sum of P305t306,259.48 being the Approved Budget for the Contract (ABC) 
to payments under the contract for the FORT SAN PEDRO PORT EXPANSION PROJECT 
PORT OF FORT SAN PEDRO, ILOILO CRY (LFP PNG NO. 017-2021). Bids received In 
excess of the ABC shai be automatrcally refected at bid open^g.

The Phinppine Ports Authority now Invites bids for the above Proorrement Project. Completion 
of the Worics 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 
(he Project The description of an eligible bidder r$ contained in the Bidding Documents, 
particularly, in Section II (Instnjctlons to Bidders).

Bidding wifl be conducted through open competHIve bidding procedures using a non- 
discretionary “pass/fair criterion as specified si the 2016 Revised Implementing Rules and 
Regulations <JRR) of Republic Ml (RA) 6184.

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 14 June 2021 
from the given address and webstte(s) below and upon payment of the applicable fee for the 
Bidding Documents, pursuant to the latest Guidelines issued by the GPPB, in the amount of 
FIFTY THOUSAND PESOS ^50,000.00), The Procuring Entity ^all allow the bidder to present 
its proof of payment for the fees in person.

The Philippine Ports Aulhonty’s Bids and Awards Committee wiB hold a Pre-Bid Conference on 
23 June 2021 at 11:00 a.m. at ttie PPA Function Room. 7th Floor, PPA BkJg.. Bonifacio Drive, 
South Harbor, Port Area. Manila, and/or through video conferenctng 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 06 July 2021 at 1:00 p.m. Late bids shall not be 
accepted.

AH bids must be acccNbpanled by a bid security in any of the acceptable forms and in amount 
stated h ITB Ctause 16.

A ftontfaoo U-iv*. Si.ith HaftNx ®c»iAiea PAmiia iot8 Pnin6c-iV9 
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Bid opening sftall be on 06 July 2021 at 2:00 p.m. at the 7tt> Floor. PPA BulWing, A. Bonifacio 
Onve, Soum Hartor. Port Area, Manila. Bids will be opened ri the preserH» of the biddere' 
representatives who choose to attend the dctfvity.

j^e Phffippine Ports Authority reserves the right to reject any and an bids, declare a failure of 
Wding, or not award the contract at any tlrro prior to contract award h accordance with 
be^ns 35.6 and 41 of the 2016 revised Implementing Rules and Regulations of RA No 9184 
without thereby incurrmg any liability to the affected bidder or bidders,

• Required PCAB Registration; LARGE A- Port Harbor and Offehore
Engineering

For further infonnation, please refer to:

BAC Secretariat, Philippine Ports Authority 
5lh Floor, PPA Bldg., A. Bonifacio Drive,
South Harbor, Port Area, Manila 
Telephone Nos. 8527-47-35

8527-83-56 to 83 toC. 539 
PPA Website: www.opa com.ph 
PhllGEPS Website: www.phllgeps.gov.ph

m^KjdMS.PALOMMARX J0k]$. PALOMAR
Chairperson, PPA Head Office Bids and Awards 
Committee for Engineering Projects (HO-BAC-EP)

http://www.phllgeps.gov.ph
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INSTRUCTIONS TO BIDDERS
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Scope of Bid

The Procuring Entity, PhWppine Ports Authority invites Bids for the Fort 
San Pedro Port Expansion Prefect Port of Fort San Pedro, lloiio C/ty with 
Project IdentificatiCK) Number LFPPNG No. 017^2021.

The Fort San Pedro Port Expansion Proyecf, Port of Fort San Pedro, Ooffo 
City 1$ for the constnjction of Works, as described in Section VI 
(SpecHicalions).

Funding Information

2.1. The Phitippine Ports Authority through the source of funding as 
indicated below for CY2021 In the amount of F 305.306.259.4S.

2.2. The source of funding is:

Corporate Operating Budget
Bidding Requirements

The Bidding for the Project shall be governed by all die provisions of RA No. 
9184 and its 2016 revis^ IRR, Including its Generic Procurement Manual and 
associated policies, rules and regulabons as the primary source diereof, while 
the herein clauses shall serve as the secondary source thereof.

Any amendments made to the IRR and other GPPB issuances shall be 
applicable only to the c^going posting, adverdsement, or Invrtation to bid by 
the BAG through the issuance of a supplemental or bid bulletin.

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

Corrupt, Fraudulent, Collusive, Coercive, and Obstructive Practices

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

Fnt Pafeo Ejpnnn
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5. Eligible Bidders

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

5.2 The Bidder must have an experience of having completed a 
Single Largest Completed Contract (SLCC) that Is similar to 
this Project, equivalent to at least fifty percent (50%) of the 
ABC adjusted, if necessary, by the Bidder to current prices 
using the PSA's CPI. except under conditions provided for in 
Secticm 23.4.2.4 of the 2016 revised IRR of RA No. 9164.

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

5.3. For Foreign-funded Procurement, the Procuring Entity and 
the foreign government/foreign or intematlonal finar^ng 
instKution may agree on another track record requirement, as 
specified in the Bidding Document piepared for this purpose.

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

6. Origin of Associated Goods
There is no restriction on the origin of Goods other than those prohit^ed by a 
decision of the UN Security Council taken under Chapter VII of the Charier of 
tile UN.

7. Subcontracts

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

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

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

8. Pre-Bid Conference

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

Pwr S«A PMo FM Cwamten
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9. Clarification and Amendment of Bidding Documents

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

10. Documents Comprising ^e 
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 auUienticated by the appropHiate Philippine foreign service 
establishment post, or the equivalent office having jurisdiction over the 
foreign bidder's affoirs in Uie Philippines. For Contr^ing Parties to the 
Apostille Convention, only the translated documents shall be 
authen^cated through an aposUlle 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 ^e 6DS.

10.4 A List of Contrador's key personnel (e.g., Project Manager, Project 
Engineers, Materials Engineers, and Foremen) assigned to the contract 
to be bid, with their complete qualification and experience data shall be 
provided. These key personnel must meet the required minimum years 
of experience set in the 6DS.

10.5 A List of Contractor's major equipment units, wtiidi are ONvned, leased, 
and/or under purchase agreements, supported by proof of o>vnerdilp. 
certification of availability of equipment from the equipment 
lessor/vendor for the duration of the project as the case may be. must 
meet the minimum requirements for the contract set in the BDS.

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

Bid as specified in Section IX. Checklist of Technicaf and Financial 
Documents.

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

Pc(|FM S«) C%
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11.3. For Fore^n-funded procurement, a ceiling may be applied to bid prices 
provided the conditions are met under Section 31.2 of the 2016 revised 
IRRof RANo. 9184.

12. Alternative Bids

Bidders shall submit offers that comply v^h die requirements of the Bidding 
Documents, including the basic technical design as Indicated in the drawings 
and sp^ifications. Unless there is a value engineering dause in the BDS, 
attemative Bids shall not be accepted.

13. Bid Prices

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

14. Bid and Payment Currencies

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

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

15. Bid Security

15.1. The Bidder shall submit a Bid Securing Declaration or any form of Bid 
Security in tiie 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 unlii One Hundred Twenty (120) 
days from the date setfbr 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, feilure of the Bidders to comply vA\h the said 
request shall not be a ground fbr disqualification.

Pot F«n $«i C41
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If the Procuring Entity allows ^e submission of bids through online 
submission to the given website or any other electronic means, the Bidder 
shall submit an electronic copy of its Bid, which must be digitally signed. An 
efectronic copy that cannot be opened or Is corrupted shall be considered 
non-responsive and. thus, automatically disqualified.

17. Deadline for Submission of Bids

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

18. Openir>g 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 spe<^ed in paragraph 9 of the IB. The Bidders* 
representatives who are present shall sign a register evidencing their 
attendance. In case videoconferencing, webcasting or other simitar 
technologies will be used, attendance of participants ^all likewise be 
recorded by the BAG Secretariat.

In case the Bids cannot be opened as scheduled due to justifiabfe 
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 ^all be governed by Section 30 of 
the 2016 revised IRR of RA No. 9184.

19. Detailed Evaluation and Comparison of Bids

19.1. The Procuring Entity's BAG shall Immediately conduct a detailed 
ev^uation of all Bids rated ^passed* using non-discretionary pass/fall 
criteria. The BAG shall consider the conditions In die evaluation of Bids 
under Section 32.2 of 2016 revised IRR of RA No. 9184.

19.2. If the Project allows partial bids, all Bids and combinations of Bids as 
Indicated In the BDS shall be i^celved by the same deadline and 
opened and evaluated simultaneously so as to determine the Bid or 
combination of Bids oaring the lowest calculated cost to the Procuring 
Entity. Bid Security as required by ITB Clause 16 shall be submitted for 
each contract (lot) separately.

19.3 In all cases, the NFGG computation pursuant to Section 23.4.2.6 of the 
2016 revised IRR of RA No. 9184 must be suffident for the total of tire 
ABCs fix all the lots participated In by die prospective Bidder.

20. Post Qualification

Within a non-extendible period of live (5) calendar days from receipt by the 
Bidder of the notice from die BAG that it submitted the Lowest Calculated Bid, 
the Bidder shall submit its latest income and business tax returns filed and
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paid through the BIR Electronic Filing and Payment System (eFPS), and oth^ 
appropriate licenses and permits required by law and stated in die BD$.

21. Signing of the Contract

The documents required in Section 37.2 of the 2016 revised iRR of RA No. 
9184 shall form part of the Contract. Additional Contract documents are 
indicated in the BOS.

R(iairPM>9P«nE«anieAPrwtf
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Bid Data Sheet

ITB Clause

5.2 For this purpose, contrscts simSar to the Project refer to contracts which 
have the serrre Major Categories of Worits which shait be:

Description/ClarificdSon Urut of 
Measure

Quan%
(at least)

1. Steel Pipe Piles Driving Works 
(Offshore)

Ijn. 4.067

2. Reinforced Concrete Works cujn. 1,217

3. Rockworks (SO-1,000 kgJpc.) cu.m. 3,155

4. Placing of Fill materials cujn. 9,642

S. Conetroction of mteriocking 
concrete paving blocks

sq.m. 2,552

7.1 Portion of Works aitowed to be 
subcontracted:

Subcontracting Is not allowed

Maximum Percentage allowed ft> be 
subcontracted:

Subcontracting Is not allowed

10.3 For Joint Venture:

Special PCAB License

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

Key PefBonnel

e. Prefect Manager
b. Project Engineer

c. Ma^rials Engineer N

d. ConstnictionSafetyarHf 
Heatth Officer

e. Foremen

General
Experience

Relevant
Experience
(Minimum)

Five (5) years 

Three (S) years 

One (1) year 

One (1) year

Five (5) years

Ml Foieaft PMn, M»c«
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10.5 The minimunj major equipment requirements are the following:

Pleasd refer to Section 8, Annex 3 Minimum Meier Equipment
Requirements

12 Value Engineering Clause:

Not Allowed

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

a. The amount of not less than P 6,108,125.19, if bid security is in ca^. 
cashier's/manager's check, bank draft/guarantee or irrevocable letter of 
credit:

b. The amount of r>ot less than P 15,265,312.97, if bid security ts in Surety 
Bond.

16 Each bidder shall submit one (1) original and six (6) copies of the Technical 
and Financial Prc^xnals, property labelled, book-bound, with hard cover 
and corresponding ir>dextab.

19.2 Partial bids:

Hot Alknved

20 Other appropriate licenses and permits required:

None

21 Other contract documents are as follows:

Construc^on Schedule and S-Curve. Manpower Schedule, Construction 
Methods, Equipment IMizadon Schedule, Construction Safety and Health 
Program approved by the Department of Labor and Employment and 
PERT/CPM or otfjer accepted to tools of project scheduling.

fan 8«n eat EnwMicn PRw* 
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1. Scope of Contract

This Contract shall include elf such items, although not specifically mentioned, 
that can be reasonably Inferred as being required fix its completion as if such 
Kerns were expressly motioned herein. All ^e provisions of RA No. 91S4 ar>d 
Ks 2016 revised IRR, including the Generic Procurement Manual, and 
associated issuances, constKute the primary sojrce for the terms and 
conditions of the Contract and thus, applicable in contract implementation. 
Herein clauses shall serve as the secondary source for the terms and 
conditions of the Contract

This is without prejudice to Sections 74.1 and 74.2 of the 2016 revised IRR of 
RA No. 9184 allowing the GPPB to amend the IRR, which shall be applied to 
all procurement activities, the advertisement posUng, or invitation of vsKiich 
were issued after the e^^vity of the said amendm^t.

2. Sectional Completion of Works

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

3. Possession of Site

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

4.2. if possession of a portion is not given by the above date, the Procuring 
Entity will be deemed to have delayed the start of the relevant 
activitos. 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. 9164.

The Contractor's Obiigations

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

The Procuring Entity will approve any proposed replacement of key personnel 
only if their relevant qualifications ar^ abilKies ere equal to or b^er then 
those of the personnel listed in the Schedule.

PAR tf >01 Mfi pw. lane ei«
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5. Performance Security

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

5.2. The Contractor, by entering into die Contract the Procuring Entity, 
acknowledges the right of the Procuring Entity to institute action 
pursuant to RA No. 36$8 against any subcontractor be they an 
individual, finn, partnership, corporation, or association supplying the 
Contractor with labor, materials and/or equipment for the performance 
of this Contract.

6. Site Investigation Reports

The Contractor, in preparing the Bid, shall rely on any Site Investigation 
Reports referred to in the SCO supplem^ted by any infonnation obtained by 
the Contractor.

7. Warranty

7.1. In case die Contractor fells to undertake the repair works under Secdcm 
62.2.2 of the 2016 revised IRR, die Procuring Entity shall forfeit Its 
performance security, subject its property(ies) to attachment or 
garnishment proceedings, and perr^ixally disquaii^ it from 

parddpating in any public bidding. All payables of the GOP in his fever 
shall be offset to recover die costs.

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

8. Liability of the Contractor

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

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

9. Termination for Other Causes

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

For am Pcaro FW £jpjf awi*
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10. Dayworks

Sub^ to the guidelines on Variation Order in Annex *E* of the 2016 revised 
IRR of RA No. 9184, and if applicable as indicated in die SCO. the Dayworks 
rates in the Contractor's Bid shall be used for small additional amounts of 
work only when the Procuring Entity's Representative has given written 
instructions in advance for addrtionai 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 die activities in the Works. The submissions of 
die Program of Work are indicated in the SCO.

11.2. The Contractor shall submit to the Procuring Entit/s 
Representative for approval an updated Program of Work at 
intervals no longer than the period stated in the SCC. If the 
CcKitractor does not submit an updated Program of Work vs^hin 
this period, the Procuring Entit/s Representative may withhold 
the amount stated In the SCC from the next payment certificate 
and ccmtlnue to withhold this amount until the r>ext payment 
after the date on which the overdue Program of Work has been 
submitted.

12. Instructions, inspections and Audits

The Contractor shall permit the GOP or the Procuring Entity to inspect die 
Contractor's accounts and records relating to the perfomance of the 
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 shall, upon a written request of the Contractor which 
shall be submitted as a Contract document, make an advance payment to the 
Contractor in an amount not exceeding fifteen percent (15%) of the total 
contract price, to be made in lump sum. or at the most tsvo installments 
according to a schedule specified in the SCC, subject to die requirements in 
Annex "E* of the 2016 revised IRR of RA No. 9184,

14. Progress Payments

The Contractor may submit a request for payment for Work accomplished. 
Such requests fix payment shall be verified and certified by the Procuring 
Entit/s Represent^ive/Project Engineer. Except as odiervMse stipulated in 
the SCC. materials ar>d equipment delivered on the site but not completely put 
in fi^ce shall not be included for payment.

PM ten Bon nqatt
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15. Operating and Maintenance Manuals

15.1. If required, the Contractor will provide *as buNf Drawings and/or 
grating and maintenance manuals as specified in the SCO.

15.2. If the Corttractor 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 ProQjring Entity's 
Representative may withhold the amount stated In the $CC 
from payments due to the Contractor.

F«n 6tn PMt PntM
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Special Conditions of Contract
GCC Clause

2 Sectional Completion:

None
4.1 The Procuring Entity shall give possession of all parts of the Site 

to the Contractor upon commencement of me project.
6 Site Investigation Report:

None
7-2 Permanent struc^res: Fifteen (IS) years

Buildings of types 4 ar>d S as classified under the National 
Building Code of die Philippines and other structures made of 
steel, iron, or concrete which comply with r^vant structural 
codes (e g, DPWH Standard Specifications}, such as, but not 
limited to. steel/concrete bridges, flyovers, aircraft movement 
areas, ports, dams, tunnels, flltraticxi and treatment plants, 
sewerage systems, power plants, transmission and 
communication towers. ralKvay system, and other similar 
permanent structures

10 No dayworks are applicable to the contract
11.1 The Contractor shall submit me Program of Work to me Procurir>g 

Entit/s Reoresentative wtmin da vs of delivery of the Notice
of Award.

112 The amount to be withheld for late submlssbn of an updated 
Pmoram of Work

13 The provision on advance payments or mobilization fees in me 
terms and conditions of all contracts/ purchase orders/ job orders 
for goods, services and infrastructure projects that w(l be signed 
or executed shall henceforth be ^eluded.

14 No further instructions.
15.1 The date by which operating and maintenance manuals are 

reouired Is

The date bv which *as built* drawinas are reouired is
15.2 The amount to be withheld for foiling to produce *as builf 

drawings and/or operating and maintenance manuals by the date 
reniiiredLs
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ITEM 01 DEMOUnON AND REMOVAL WORKS

DESCRIPTION

Includes the furnishing of all labor, materials and equipment required to carry out the 
demolition and removal of old structures, port accessories and obstructions Including demolition of 
miscellaneous concrete curbs etc., as required for the execution of the Contract.

The Contractor shall submit the proposed methodology or procedure of demdlfion woric with 
detailed drawings and calculations If rtecessary, to the Engineer for approvai, before the execution 
Of the Wbfks.

The Contractor shall keep all pavements and landing areas to and frwn the she of the dispose area 
dean and free of mud, dirt and debris during and after the execution of disposal. Disposal erf debris 
arrd materials shall be as directed by the Engineer.

GENERAL PROVISIONS

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

2. The demolition shall be carried out by approved methods and equipment such as concrete 
breakers, ga^utfers, hydraulic jacks, compressed air disintegrators, etc., however, no 
blasting shall be used unless approved in witting by the Engir>eer and after obtaning the 
written permission of the concern^ authorities.

The Contractor shall provide suitable equipment skiiled labor and approiwiate temporary 
works such as scaffoldings to ensure safety In his demotrtion works as well as in the 
adjacent area.

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

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

6. In case of demolrtion of wharf deck and platform, toe contractor shall ensure that no d^ris 
will be remairted/deposited at seabed.

3.

INTERFERENCE WITH PORT OPERATIONS

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

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

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

Fm M Errata
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STORAGE AND DUMPING

Poor to the commencement of the demotition work, the Engineer sh^l submit to the Contractor a list 
in which alt the materials to be salvaged ar>d overhauled, as property of PPA, and the description of 
the location of their storage. Materials embedded in concrete units shall not be salvaged.

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

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

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

EXECUTION

1.

2.

3.

4.

5.

Prior to the commencemerrt of demolition works, the alignments of the new construction 
works to existing structure shaH be checked.

The width and alignnmt of portion of existing structure to be demolished shall be narked by 
paint.

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.

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

Dem^ish 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 the demolition works shall be properiy disposed by the Contractor. 

SAFETY

During the course of survey artd clearing, any obstacles which are recognized and seemed to be 
explosive or hazardous to workers shall be removed from the site by the propw 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 falling or creating hazard to personnd or equipment

Tt ^iriritiamnn^ii
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item 02 EXCAVATION WORKS

SCOPE OF HORK

General Provisions

1. The area shall be excavated at the r&quirBd depth as indicated on the Drawl ng/s.

2. The woric mcludes furnishing of ^1 labor, materials, plants arKi equionent required to 
comptetafinish the excavation works.

Work Schedules

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

^re the commencement of excavation works, the Contractor together wHh the Authorty’s 
Representatives and Surveyors sh^l conduct a pre-joint hydrographic and topographic 
survey which will form basis of actual quantity of excavated materials to be 
removed/excavated.

Prior to excavation works, the Contractor shall establish visible markers to dearfy define the 
bmits of the excavation.

2.

3.

EQUIPMENT/LAYOUT OF WORK 

Rant

1.

1.

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

The equipment/plant shall be In satisfactorily operating conditions and capable of effidentty 
perfomang the excavation works with safety as set forth herein and shall be subject to 
mspection by the Engineer at all times.

Physics Data/Layoot of Work

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

2- The Contractor shall conduct the work in such manner not to dlsajpt the port ooerationd 
activities at all times.

3- *n» Contradof shall layout his work from the government established ranges and gauges 
which shall be pointed out to Wm prior to commencement of the excavation work but shall be 
responsible for all measurements in connection therewith.

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

5. The Contractor shall be responsible for the InstaHation, maintenance and preservation of all 
gauges, ranges, platforms, excavation limit markers. Upon completion of the work the 
Contractor shall promptly remove dl ranges, markers, af\d other marker placed by him that 
may be detrimental to port operation.
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EXCAVA TED MATERIALS

1. Disposat of excavated unsuitable materials from seabed shall be fransported and deposed 
at 10.00 kms. (minimum) away from the area to be excavated.

2. Stockpiling and usage of excavated materfals from existing backfill shaH be approved bv the 
Engineer in coordination with the Agency.

^splace Materials

1. Shield the Central^, during the progress of the excavation works, lose, dump, throw 
overboard, sink, misplace any materials, plant, machinery or appliance which may be 
Mngerous to or ob^ruct navigation and/or port operations activities, the Contractor shall 
irmnedtateiy give notice with description aid location of such obstruction to the Authority and 
when required, shall mark the obstruction until such time the same Is removed.

2. Shwid the Contractor refuse, r>eglect or delay compliance with the above requirements 
such obstructions shall be removed by the Authortty and the cost of rts remove shall be 
deducted from any money due or to become due to the Contractor or proceeded »anst his 
performance bond.

3* An? f?lvated materia,s that 18 <*^»srted other than the designated area will not be paid 
and the Contra^or shall be required to remove such misplaced materials and deposit H to 
where directed at his expense.

INSPECTION

1. No PPA Projed 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 Representative 
relieve me Contractor from any of his responsibiJrty under the Contract.

PAY LIMITS

u c5?ariy ur>(^efStood 00 payments will be made for excavation beyond the excavation
hriTO. Tne Contractor shall bear all the cost of over excavation beyond the project depth aid to 
addition, of any remedial measures ordered by the Authority or rts representative to be taken in 
areas over excavation is not pemtitted.

SOUNDINGS

1.

2.

3.

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

For the purpose of work progress payments; the Contractor, jointly wfth the Authority*s 
Representdive and/or Surveyors, shall conduct soundings on areas subjected to excavation 
achvrties dunng the month or the preceding period for which payment is being claimed.

The Contractor will be responsible for all costs involved in toe above mentioned such as 
wste for the survey equipment, measurement, markings, materials and other cost related 
thereto.

Rmi 64n P««o ^ E)oamnfi nsfM
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ITEM 03 ROCKWORKS

SCOPE OF WORK

Includes the furnishing of all labor, materials and equipment required for the rock wwks
•Slices rocks' un<teriayer «nd rock fill in accordance with the Specffications and as
indicated in the drawings or as directed by the Engineer.

SETTING OUT OF WORKS

1. Topographic/Hy d rog raphtc Su rvey

Pnor to tommencement of Wewks. the Contractor together with the Engineer Shan conduct 
to^raphic and hydrographic surveys in order to establish the actual field condition or 
bathymetry of the project site. The said survey shall be used as the basis of quantify 
measurement. ^ '

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

MATERIAL REQUIREMENTS

1.

2.

AH to be used shall be angular, hard, durable and not likely to disintegrate in $eawat«’ 
layers to be installed should more or less be -global in shape-, ‘angular In surface* and 

shou^^d avoid “river run rocks-. Rocks that are sub-angular may be subject to the approve of 
the Engineer. Rounded or well rounded pieces will not be accepted.

^1 rocks shall have a minimum unit weight of 2,650 kg per cubic meier (specific gravitv 2 65^ 
of solid materials when measured dry. ' • /

Roctev^h specific gravity higher than the above specified is prefer^le and will readily be 
accepted. But no adjustment (increase) in the contract price will be made on this account.

R°<*8 of the primary cover layer shall be sound, durable and hard. It shall be free from 
lammalions, WMk cleavages, and undesirable weathering, and shall be of such character 
that Ft will not disintegrate from the action of die air, seawater, or In handling and placing All 
stone shall be angular quarry stone.

AH rocks shaH 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 Contradoris responsibility to make necessary surveys / investigations on quarry 
snes applicable to the Works, taking Into consideration the nature of the rock works required 
“"der the Contract such as required quality, total quantity and dally required quantity 
transportation method and route etc., 7'

FonScp  ̂ExwfMv
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The Contractor s^l 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.

VW»n the Contractor Intends to operate a quarry for the Worics. the Contractor shall take all 
the responsibilities in conrwction with its oper^ioo including, but not limited to, otrtalnirrg all 
necessary permits and approvals, payment of safety measures or like frf any), provisions 
and maintenance of safety measures and temporary access roads, all of private and public 
roa<Js temporary jetties to be used to transport quarried materials and the comptlance 
with all pegulatiorts etc. required by the authottiea having Jurisdiction over any part of the 
operation.

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

Despite the Engineer's previous approval of the natural rock and borrow pits, the Engineer 
reserves the right to suspend any operation In connection with the rode, if, In its opinion 
such rock is not suit^e for the work. In such case, the Contractor shall corr»ly with the 
Engineer's instructions.

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

STORAGE OF MATERIALS

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

SAMPLING TEST

5.

1.

2.

3.

4.

‘Hiirty (30) days prior to commencement of rock works, samples and test results of rock 
material which conforms to the Specifications called for in the Contract shall be submitted to 
the Engineer for evaluation and aF^roval.

Rock samples from different sources and of different classes shall dso be submitted 
together with test results and its corresponding certificates, for the Engineer's approval.

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 inferfor rock quality.

Samptes for each dass of approved materials are to be kept in the field for 
comparison/checking of delivered rock materials. A lest shall be recuired for everv 1 500 
cu.m. J

CROSS-SECTIONS OF COMPLETHD ROCKWORK

Cfoss^e^ions showing the elevations of the completed rock worics and the terrain of the existing 
seabed pnor to construction shad go together wrth every progress report and request for oroaiess or 
find payment

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

PILING WORKS (STEEL SHEET RLE)

TMtncal SMdtotefM

Inhil®^,1c'^ ^ minimum requirements for the fabrication, hauling, spotting, driving and 
finishino of afl sheet piles to be used as containment and berthing wall/wharf

The Cont^of may however, adopt in addition to this minimum requirements additional provisions 
^eSking neCS8sary to msure tt>e prosecution of the work related to the said

METHOD STATEMENT

Before the wmmencement of any piling works, the Contractor shall submit (ailowirw sufficient time
LC^^eS,10n)-to the En9meer for approval a Safety Policy and a Method Statement which sh^i 

include the following informabon:

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

2. M^um proposed lead at any stage of dfhflng between a pile and its neighbor and the 
iimrtations of same if hard driving is encountered.

3. Contir^ency pfan in the event of encountering obstrudions or reaching driving refusal to 
minimize disniptionWelay especially when using pitch and drive methods.

MATERIAL REOUIREM&iTS 

STEEL PIPE PILES

St^st^ plies required under this heading shall be in accordance to the required steel grade 
sh^, P,leJyPe (cross section), clutches, and dimensions specified on the plans The section

fothe^iS16 Pef meter 0f Wal1 Sh^1 n0t be less than the n^uired a® computed and

Steel sheet piles shall be of the type Indicated on the drawings with continuous Interlock.

Equivalent ^eet pile system that equates or exceeded the required capacity may be used subject 
for approve, venficalions and conditions of Engineering Office thru Design Department.

AH steel sheet piles shall conform to ASTM A 328 or approved equivalent.

CONCF^TE AND DOWEL BARS

^ bfi? be as indicated on the plans and the cc^ng wall shall be in accordance with the 
^aion Reinforced Concrete* where the compressive strength at 28 days shall be 24 mpe (3,500

TIE - RODS. WAILING and FITTINGS

AJI TOmponents^ tie-rod assemblies to be supplied, assembled and installed by the Contractor 
snail be in ^rdance with the applicable requirements of the ASTM standards. The tie-rods shall 
have upset treaded ends and the minimum yield point shall be as shown on the drawings

PiAa ^ 
tat Pm S«t
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ftfu^ur3f steeJ shapes fof wailings shall be suppiled, tebncated, assembled and Installed by the 
Contractor as shown on the drawings. The secdor>s and grade of steel sh^l be as shown on the 
drawings or approved equivalent.

Softs ^assembly of structural steel wailings ^ for connections or special sections shall conform 
to ASTM A 36. A 325, and ASTM A 307 and or as specified on the Drawings.

PROTECTIVE COATING

Coating System

The Gonosion prote<^ve coatirrg if required shall be polyurethane-base.

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

TECHNICAL PROPERTIES UNIT MINIMUM
TEST

STANDARD

A Physical Charadaristcs;

Thickness microns 1500 ASTM D1186

d. Mechanical Properties;

Tensile Strength Nfrnrrr' 18 DIN 53504
Elongation % 19 ASTM 02370
Impact J/mm 8 ASTM 2794-69/14
Bond Strength kg/cm2 

______ —
234 1 DIN 53232

^plication of the protective coating shall be one meter (1) below the design depth up to the pile butt 
of sheet pile, as showed in the plans. a r r k

Surface Preparation

The surface areas of the sections of piles that are intended to be coated are cleaned in accord^Ks 
with standard ISO 8501-1 "Pictorial Standard of Oeanliness*. These standards for surface cfeanfng 
outline the visual charactorisdcs of the substrate as viewed by the naked eye. Once the substrate Is 
dearted, it Is compared to reference pictures contaned within the standards. The Sa 2H is to be 
used for this undertaking, which is defined in ISO 8501-1 as having the following characteristics:

•Veiy thorough blast deanlng: Near white metal, 85% deai. The surface shall be free from visible 
oil. dirt and grease, from poorty adhering mill scale, rust, paint coatings and foreign matter The 
metal has a greyish color. Any traces of contamination shall be visible only as sfight stains in the 
form of spots or stripes."

Spraymg Method

techniques involve paint being "forced out of an ortfice at high pressure, 5 to 36 
aP^>tars ^ ^rm a coating ‘sheer to ensure a uniform and continuous coating layer. 

This uniformity is important as even the smallest discrepancy In the coating can lead to accelerated 
cttTOsion. Once any small-sized area of the substrate becomes exposed it will begin to corrode.

c-ae*“n-=“——f———--^jirr
Poiawi tote c%
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This corrosion continues uniter the protective layer in the adjoining coated areas in all directions, 
even if the coating has r>ot been temaged.

Good surface preparatior> is essentia and it profoundly effects the performance of the protective 
coating. Poor surface preparation invariably develops a poor adhesive bond betwe^ the coating 
and the substrate and causes premature coating ^lure. Hence, the surface preparation and airiess 
spraying shall be done In an 'Enclosed Area* wherein hurrMity and corrosion may be controlled 
prior to delivery of the Steel Pipe Piles at the project srta.

Onsite rep&rs

A spedaf touch up materials shall be provided by the supplier/contractor end shall be done either by 
the use (rf a spray or manual brush with Ihe objective of having a final honxigeneous coating. The 
specie touch up materials shall be used in repairing temages caused by handling and transp<^ng 
of the Steel Pipe Piles.

WELDING REQUIREMENTS

Welding worths shall be in accordance to AWSD9.1,

EXECUnON

MARKING

The pile ^^1 be marked on wrth durable paint indicating:

1. Serial Number, marked dose to both ends

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

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

4. Meters mark in two faces, throughout the length 

DOCUMENTS TO BE SUBMITTED

1.

2.

3.

4.

5.

6. 

7.

Steel Pipe manufacturir^ plan (Steel pipe production plan, welding method, welding 
material, production location, production method, transportation, etc.)

Design plan

Manufachjring process

Shipment method and stacking plan

Steel pipe Inspection certificate

Size Inspection record

Radiographic Test record

STEEL SHEET PILES

ol Fort S«i PM», Cly
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Tlw Contractor shalJ submit to the Engineer three (3) copies of test reports by tt\e approved steel 
miH cehifyjng that the steel sheet pile meets the requirements specified in these technical 
spedfications.
TIE-ROD AND ANCHORAGE

The tie-n^ assanbly shall be horizontally aligned to the required degrees, unbending and tight afl 
throughout Its length tiiru the anchorage.

Placed adequate filling materials/rocks/false-work behind the anchorage system to counter the 
forces applied durirtg back-filling works.

The required spacing of tie-rod are maximum while the required lengths are mmimum.

Embedment of tie-rod shall not be less than 1.50m.

REINFORCED CONCRETE

The requirements regarding testing of concrete and reinforcement used in the reinforced concrete 
piles and sheet piles shall be in accordance with Section ‘Reinforced Concrete".

STORAGE AND HANDLING

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

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

DRIVING OF PILES

A diesel or hydraulic pile hammer shall be used tor driving the steei pipe piles.

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

Wes 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 schedule, as determined by the Hile/s Formula as follows:

For Diesel Pile Hammer: R *
2WH

$ + 2.54

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

W = weight of ram (tf)

Fort Saw Part
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H = fell Of ram (cm)

$ = set (cm)

In case of the use of hydraulic pile hammer, the computed minimum bearing power shall be 
submitted to the Port Planning and Design Department (PPDD) and shall be evaluated and 
approved by the Designing Engineer.

WAIVING RECORDS

The Contractor Ml 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 vrorks detailed 
therein. The pile records shall always be submitted with sufficient time for the Engineer’s approval.

The records shaN contain the fbllowrng 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.

6. Where required the number of blows to drive each 250 mm over the fast 2.5 meter shaH be 
recorded

7. Comments regarding unusual/unexpected driving conditions 

INTERRUPTED DRIVING

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

DAMAGED AND MISDRIVEN PILES

pile damaged by improper driving or driven out of its proper location, or driven out of elevation 
fixed on the ptans, shall be corrected correspondingly at tire Contractor's expense.

The method to be adopted shall be at the discretion of the Engineer and approved by the Authority.

FOR 8» Padre
Pan ctFon Patfa. UM C«
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ITEM 0$ GEOTEX71LE FABRIC

SCOPS OF WORK

This wrk covere all the following requirements regarding the installation of geotextile (filter febrfc) in 
accordance with the lines, grades, and dimensions shown in the drawings.

MATERIAL REQUIREMENTS

The geotextile fabric shall meet the following requirements In full. If required, a sample oM 0 $q m 
shall be supplied to the Engineer for approval and retention for purposes of comparative testino 
agarnst matehals randomly sampled from the site.

1 PHYSICAL PROPERTIES

a.

b.

The geotejchle material shall be a nonwoven needle punched type comprisirw of 
needle punched polypropylene fibers or its equivalent.

The geotextile material shall be UV stabilized to ensure retention of minimum 70% 
original tensile strength after 00 days exposure to sunlight. The manufacturer shall 
submit test results to the Engineer for approve.

a The geotextile must be highly resistant to long term contact wrth damp camerrtatlous 
substances or acid or alkali solutions in the pH range 2-13. The manufacturer sh^l 
submit test data to ensure resistance of the polymer.

MECHANICAL AND HYDRAULIC PROPERTIES

The geotextile supplier is required to certify that the materials delivered to site will be prov«i
to meet or exceed the following properties:

TECHNICAL PROPERTIES UNIT MINIMUM
TEST

STANDARD
A. Physical Characteristics:

Minimum Mass 
(per unit areal

(g'm2) 540 ASTM D5261

Thickness (F=2 kpa) mm 4.5 ASTM D5199

B. Mechanical Properties:

Tensile Strength (md/cd) kN/m 13/22 ASTM 04595

Tensile elongation (md/cd) % 90/40 ASTM D4596

CBR Puncture Resistance N 3000 ASTM nfi?41
C. Hvdraullc ProDerfjfls*

Effective Opening Size 
(Oem Wet Jfevina)

(mm) 0.08 ASTM D4751

W^ter Permeability:
Permittivitv (g!) 0.5 ASTM D4491

FnflSan PMo Ernraen PtOfM 
AM FOTte
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EXEdfTfON

1.

2.

3.

5.

6.

7.

The geotextife shatl be delivered to site with an outer wrapper to protect if from exposure to 
the elements.

Prior to laying of gaotextile filter, stone filler shall be placed between gaps or voids of armour 
I core nxks as likewise mentioned in the requirements of Item 'Rock Works*.

The nofvwooven geotextile filtw shaN be instiled and lay manually at she as per design 
drawngs The filter shall be laid lengthwise down slopes and appropriately anchored alona 
the top edge.

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

The ge^xtile shall be proven to resist dynamic puncture damage when subject to impact 
stress from stone armour (200-400 kg.) dropped from a minimum height of 2.0 m. and 
should be laid on at least 1-foot sand and gravel bedding. Geotextlle failing to resist 
puncture shall not be accepted.

To focrirtate site Quality Assurance, each roll of geotextlle delivered to site shaN be dearty 
labeled with brand name, grade, and production batch number.

Geotextlle overiaps shall be at least 1.0 m unless otherwise stated on the drawings 
Alternatively, geotoriile overlaps are to be heat-welded or sewn using appropriate 
polypropylene or other synthetic thread and portable hand sewing equipment.

Pm FM &«n dv
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ITEM 06 RECLAMATION AND RLL

SCOPBOFWORK

This shall wsist of ths construction of back-up area in accordance wfth the Specifications and 
m conformity with the lines, grades, and dimensions shown on the Plans or established bv the 
Engineer. J

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

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

The following major Items of works are included:

1. Supply and fill of suitable materials to places required to upgrade elevation of areas as 
shown m the drasvings.

a.
b.

Compaction of fill materials 
Supply and placing of filter fabric

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

MATERIAL REQUfREMBiTS

1. Filling Materials

a. General

All sources of filling 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 filling shall consist of approved material from approved sources of suitable 
grading obtained from excavation, quarries or borrow pits, without excess fines, day 
Of silt, free from vegetation and organic matter.

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

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

b. Fill Materials other than Dredged/Excavated Materials

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

fm **r On run fpt<^iih
Fod «A>
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c. Type erf FNI Materials

C.2

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

The materials shall be corr^osed of at least 50% sand and 50% gravel in 
terms of volume and shall be free from rock boulders, wood, scrap, 
vegetables, and refuse. The materials shall not have organic content and the 
maximum particle size shall not exceed 100mm diameter. Souroe of materiaJs 
shall be river or nxKjntain quarry or manufactured.

Excavated Materials from Seabed (Offshore/Redamation)

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

C.3 Select Materials (General Embankment}

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

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

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

Maximum partides size shall not exceed 75 mm.

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

The material shdJ have a plasticity index of not more than 6 as 
determined by AASHTO T 90.

The material shall have a soaked CBR value of not less th» 25% as 
determined by AASHTO T193.

ir.

Hi.

iv.

V.

2. Unsuitable Material - Material other than suitable materials such as:

(a)

(b)

(c)

(c*)

(e)

if)

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

Organic soils such as peat and muck.

Soils with yqukJ limit exceeding 80 and/or plasticity index exceeding 55.

Sols with a natural water content exceeding 100%.

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

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

win not be accepted by the Engineer.

fm AHieqMHMn Pio(6ci
FM6m Pvfeo, Cv
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EXEOjnON 

Reclamation and Fill

a. General

The Contractor shall be responsible for all andflary eartftvwrics foat are necessary for the 
reception of the fill material and Including, all sp^ handling, temporary dike or shorir^g 
construction where necessary, temporary protection to dikes In the sea and drainaoe of 
excess water.

The arrangements (rf these andllary earthworks shall be laid out In consultation wfth the 
Engineer and to the Engine^s salisfection and care shaN be taken to minimize the loss of 
fill.

b. Replacement, backfilling and reclamation may be done by any method accept^le to the 
Engineer. Pnor to start of Work, the Contractor shall submit Ns method and sequence <rf 
performing the works to the Engineer for approval. However, the Engineer's approval of the 
method and sequence of conslructfoo shall not release the Contractor from the responsibflity 
for the adequacy of labor and equif»nent

The Engi neer shall approve the type of material to be used as fill prior to fts placement ff the 
matenal is rejected, such material shall be deposited into areas designated or as directed bv 
the Engineer.

Redamation of fill material shall be placed in horizontal layers not exceeding 200rmi (8 
inches), loose measurement, and shall be compacted as specified before the next layer is 
placed. Effective spreading equlpm^tt shall be used on each lift to obtain uniform thickness 
prior to compacting. As the compaction of each layer progresses, contrnuous 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 shdl be accomplish^ 
through aeration by plowing, blading, dicing, or other methods satisfactory to the Engineer.

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

Hauling and leveling equipment sh^l be so routed and distributed over each layer of the fid 
in such a manner as to make use of compaction effort afforded thereby and to minimize 
rutting and uneven compaction.

TRIAL SECTION

Efofore finish grade construction is started, toe Contractor shall spread and compact trial sections as 
directed by toe Engineer. The purpose of the trial sections is to check the surtability <rf toe materials 
and the efficiency of the equipment and construction method which is proposed to be used by the 
Contractor. Therefore, toe Contractor must use the same material, equipment and procedures that 

prcyoses 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.

^r fin^ compaction of each trial secdion, toe Contractor shall carry out such field density tests and 
^her tests required as directed by the Engineer.

If a trial section shows that the proposed materials, equipment or procedures in the Engineer's 
opinion are not surtable for sub-base, the material shall be removed at the Contractor's expense 
and a new trial section shall be constructed.

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

Fart Ban PHtewtmti fNsfBci
PMe. Mo<^
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FIELD COMPACTION TEST

Sl^U^SlcSC^onde“ Lh^e?^r^T,r^n "the rnaienal shaK be
axofdancewithS^ktota^^IZ^Tn^han C0nt,nue until the required field density in

^s,iTs^9D„,rsT^ sr”-ln pte“ d“"y »a—
TOLERANCE

Elevation plus S cm.
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ITEM 07 nUNG WORKS (SFP)

SCOPE OF WORK

This section covers the minimum requirements for the febricatioo, hauling, spotting, driving and 
finishing of all foundation piles to be used as contanment forthe proposed pier.

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

METHOD STATEMENT

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

1.

2.

3.

Program Of \Aforks detailing sequence and timing of individual portions of works.

Maximum proposed lead at any stage of driving between a pile and its neighbor ar>d (he 
Umitattons of same if hard driving is encountered.

Contirigen^ plan in the event of encountering obstructions or reaching driving refusM to 
rrMnimlze disruption/delay especially when using pitch and drive methods.

MATERIAL REQUIREMENTS

STEEL PIPE PILES

Ste^ tubular piles required under this heading may either be fluted or plain, tapered or cylindrical, 
seamless or welded type or as indicated in the drawing conforming to the requirements of A STM A 
252, equal or better. Minimum shell thickness shall be as indicated in the drawings.

Manufacturing processes, grades and test requirements shall conform to the requirements of ASTM 
A 252- Other materi^s, equal or better, than this starKJard may be allowed upon approval of the 
implementing agency.

Type of Test

Chemical ComposHion 
Mechanical/ Tensile Test 
Physical /Test

Requirements

ASTM A252, ASTM A751 
ASTM A252, ASTM A370 
ASTM A252

REINFORCING BAND AND BACKING CYLINDER PLATE

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

CONCRETE AND REINFORCEMENT WORKS

Concrete and reinforcement works for filler of steel pipe piles, concrete jacket and pile cap shall be 
in accordance wfth the Section “Reinforced Concrete’ where the compressive strength of concrete 
at 28 days and yield strength of reinforcement shall be 24MPa (3,500 psi) and 276MPa (40 OOOosi) 
respectively. v /

Fort BtfrRMre Pod
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PROTECTIVE COATING 

Coating System

The corrosion protective coating shali be pdyurothane-base.

TECHNICAL PROPERTIES UNIT MINIMUM
TEST

STANDARD

A i^nysicai unarBCtdristk^:

Thrckness microns 1500 ASTM D1186
■—-------------------------------------------------------------------------------------------------------------------------------------------

B. Mechanical Properties:

Tensile Strength N/mm2 IS DIN 53504
Elongation % 19 ASTM D2370Impact J/mm 8 ASTM 2794-69^14
Bond strength kg/on2 234 DIN S3232

4(1 tug
DECK ELEV.

SEABED ELEV.

DESIGN DEPTW ELEV.

PILE TIP
^**S"SSeSnl5S35iSSa
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Rgore 1: INustration showing the application of Protective Coatina Svstem 
Surface Preparation

suifa^ ar^ of the sections of piles that are intended to be coated are cleaned in accordance 
wim standard ISO 8501-1 *Plrtonal ^ndard of CleanNness*. These standards for surface deaning 
outline the visual charadensties of the substrate as viewed by the naked eye. Once the substrate is 
cleaned, rt rs compared to reference pictures contained wHhin the standards The Sa 2V4 Is to be 
used for this undertaking, vd)ich is defined in ISO 8501-1 as having the following characteristics:

•Ve'v thorough blast dear^ing: Near white metal. 85% dean. The surfoce shall be free from visible 
and grease, from poorly adhering min scale, rust, paint coatings and foreign matter The 

has a greyish color. Any traces of contamination shdl be visible only as slight stains In the 
form of spots or stripes.' 9

Spraying Method

*ec*1n'^ues •rivo*ve P3*0* “forced out of an orifice at high pressure, 5 to 35 
- paint app^rs to form a coating •sheet" to ensure a uniform and continuous coating 

rajw. This unrfonnrty is important as even the smallest discrepancy in the coating can lead to 
acoel^^ corrosion. Once any small-sized area of the substrate becomes exposed it will begin to 
corrode. This corrosion continues under the protective layer In the adjolnirtg coated areas in all 
directions, even If the coating has not been damaged.

Go<fo surfece preparation is essential and It profoundly effects the performance of the protective 
co^ng. Poor surface preparation invariably develops a poor adhesive bond between the coating 
and the aubsMe and causes premature coating foilure. the surface preparation and aiiless 
Sfwaymg shall be done in an "Endosed Area' wherein humidity and corrosion may be controlled 
pnor to delivery of the Steel Pipe Piles at toe project site.

Ofhsile repairs

A special touch up materials shaR be provided by the suppljer/contractof and shall be done efther by 
the use of a spray or manual brush wrlh the objective of having a final homogeneous coatirtg. The 
^•edaltouch up materials shall be used In repairing damages caused by handling and transporting 
Of the Steel Pipe Piles. r »

WELDING REQUIREMENTS

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

JISZ3211 . Covered Electrodes for Mild Steel

JISZ3213 - Covered Electrodes for High Tensile Strength Steel

JISZ3312 - MAG Wdding Solid WIras for Mild

JISZ3313 - Rux Cored Wives for Gas Shielded ml self-shielded
Metal Arc Welding of Mild Steel, High Strength Steel and
Low Temperature Service Steel

JIS2 3352 - Submerged Arc Welding Fluxes for Carbon Steel and Low Alloy Steel

Pas srf Fo«t P»M.



23
TeJiijI gpaafcjiimia 

(PHIng VXbrta- 6PP)

EXECUTION

MARKING

The pile sh^l be mariied on wtth durable paint indicating:

1. Serial Number, marked dose to both ends

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

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

4. Meters mark in two faces, throughout the length 

DOCUMENTS TO BE SUBMiTTED

1- Steel Pipe manufacturing plan (Steel pipe production plan. weWing method, welding 
materid. production location, production method, transportation, etc.)

Design

ManuMuring process 

Shipment method and stacking plan 

Steel pipe inspection certificate 

Size inspection record 

Radiograph ic Test record

2.

3.

4.

5.

6. 

7-

STEEL PIPE PILES

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

PILE SPLICING

General Provision

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

2. The s^\ce shall be embedded at least 4m from the design depth elevation.

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

4. The welder shaH be accredited by TESDA.

FatSar Mti C%
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REINFORCED CONCRETE

STORAGE AND HANDLING

1.

2.

3.

tol™L^:riir,nrgn air bUl 0n WOOden Steepera to t>e placed in a manner so as no, 

ntea shall be stacked on a stable yard and shall not be slatted more than three (3) Cera

D^™sShC^^nr2l^l',Ll.med ^ tt*e '^0n 09 the lffin9 points as indicated In the 
SSne2^ convenient methods may be used subject to the epproval of

DRIVING OF PILES

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

WBi9h‘ hammer 2.5 ions or at least 25% (1/4) of the weight of

^u«rten«h1 ^^nhr^m',yKn P0Sf0^ in axia, ali9nn»n‘ *i»> the hammer by means of leads of 
aoequate length. Approved cushions shall be provided to the pile butts.

BEARING POWER OF PILES

^rS(5:^S,Ubed^nn^^lT?ile^“ ‘--tng power Shown in the

For Diesel Pi\e Hammer: 

where:

R s
1 2WH

6 S + 2.S4

R = allowable bearing capacity of pile (tf)

W a weight of ram (If)

H = fall of ram (cm)

S - set (cm)

pile hammef- ‘he comPlJ,®d minimum bearing power shall beDeVetopment DePa“ ™ avaluated9anF^provJ, g

DRIVING RECORDS

FOR Stn Pmto ep(t e«B*«gn f1«)M
k*iC%



25
Twt)me«| SpeettcMbn*

2^SsK.ttaai:grr;iar^p^ it’j:?8- Two <2> 8i9'ied «>pi« of«-^n. The pilo records shM^^be

The records shall contain the following infocmation:

1.

2.

3.

4.

5.

6.

Pile reference number 

Pile type and Steel Grade 

Piie Length

Commencing surface few! and fin^ toe level 

Depth driven, time, date when piles were driven

J^sr^ujrod ths number of blows to drive each 250 mm over the last 2.5 meter shall be

7. Comments regarding unusual/unexpected driving conditions 

INTERRUPTED DRIVING

ALIGNMENT TOLERANCE

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

DAMAGED AND MISDRIVEN PILES

1‘ in-) ou,o,piacea,-,-ff ie'«'-A" p^'-

^oenS,^.hb.y improPt ^'ir9 ^ driven out Of its proper location, or driven out of

Withdrawal of the pile and reptacement by a new pile.

Driving a second prie 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.

2.

a.

b.

Be» Pbft CtpefieK* PrWe^
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ITEM 08 STEEL AND METAL WORKS

OENERAL

General Requirements contain provfsions and requirements essential to these spedfications; and 
apply to this Section, whether or not referred to herein.

SCOPE OF WORK

The work indudes the furnishing of all labor, materials, equipment and other incident's 
necessary for the fabrication and Inst^latlon of structural steel artd miscellaneous metal works as 
spedfred Irr relevant rtems of these specifications and as Indicated on tire drawings.

SUBMITTAL

1. Before placing orders for mate rials for the steel and metal works, the Contractor shall 
submit to the Engineer for approval shop drawings for all steelwork. Alt projed shop drawings 
shall show the dimension of all parts, method of construction, bolts, welding sectional areas 
and other details.

2. The detdl of connections shown on the shop drawings shall be such as to minimize 
formation of pockets to hold condensation, water or dirt. A minimum gap between abutting 
angles and the like ^all be provided wherever possible to eliminate any traps and 
facilitate maintenance pairrting.

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

STORAGE OF MATERIALS

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

MATERIAL REQUtREMENTS

1.

3.

5.

Unless specified herein all steel structures and metals shall conform with the requiren>ents 
of ‘Steel and Metal Works.* Conr>ections where details are not specified or indicated herein, 
shall be designed In accordance with the American Institute of Steel ConstnxSIon 
(AISC), Manual aS Steel Construction, latest edition.

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

High stren0h structural bolts, shall conform to ASTM A 325, Types 1 or 2. Nuts shall 
conform to ASTM A 560, Grade A. heavy hex style, except nuts 38 mm (1*1/2 inch) may 
be provided in hex style. Washers shall corrfbrm to ANSI B 18.22.1, Type B.

Bectfodes for arc welding shall be E70 series conforming to American Welding Society 
Specifications A5.1.

Tests are required under the ASTM Standards for steel to be used in the Works and shall be 
carried out in the presef)ce of the Engineer and at least four (4) days notice must be given to 
him of the dates proposed for such tests. Four (4) calendar days notice on which

Pert« $4n P«dr», Mib
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6.

febricated steelwork wHI be ready for inspectior) in the Contractor's yard.

StandaRJ bolt shan conform to ASTM A 307 Carbon Steel Externally Threaded Standard 
Fasteners.

ExsctmoN
QUALIFICATION

Qualification of steel fetoricators, erectors and vietders shafi comply with the requirements. 

FABRICATION REQUIREMENTS

1. VNfoilcmanship

Fabrication shall be performed wHhin the permissible tolerance by the approved fabricator. 
All workmanship shall be of the best quality with respect to intematjonallv recoonized 
st^toards of practice.

2. Cutting

Low-carbon structural steel may be cut by machine-guided torch instead of by shears or saw 
Harmful notches, burrs, I Regularities, etc., shall not be developed at the cut surface.

3. Contact Faces

Contact surfaces between bases or other elements bearing directly upon bearing plates 
shall be ground or milled as necessary for full effective be^ng. Ed^ for welding shall 
fikewise be property prepared.

4. Bolt Holes

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

5. High Strength Bolt Assembly Preparation

Surfaces of high strength bolted parts In contact with bolt heads and nuts shall not have a 
slope of more than 1:20 with respect to a plar^e normal to the bolt axis.

Where the surface of a high strength bolted part has a slope of more than 120 a beveled 
washer shall be used to compensate for lack of parallefism.

High strength bolted parts shall fft solidly together when assembled and shall not be 
sepMted by gaskets or any other Interposed compressible materia.

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

Contact surfaces of frtetion-type joints shall be free from oil, paint, lacquer or g^vaniang.

6. Welding

AH welding shall be done only by weWers certified as to their ability to perform in accordance

Fwt ftyt 6>aini)Uft
PMI RM6«> HA) CM
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with accepted testing requirement

Weidjng of parts shall be in accordance with structural standards arrd the Standard Code for 
Arc and Gas Welding in BulWng Construction of AWS, and shall only be done where shown 
specified, or permitted by the Engineer.

Damage to gah^ntzed areas by welding shall be thoroughfy cleaned with wire brushing 
and all traces of weWing flux and loose or cracked zinc coating sh^l be removed prior to 
paifrting. The cleaned area shall be painted with two coats of zinc oxide-zinc dust paint. The 
paint shall be properly compounded with a suitable vehicle in the ratio of one part zinc oxide 
to four parts zinc dust by weight. As an attemative to the above, the Contractor may submit 
for approve the use of a galvanizing rod or galvanizing solder to repair damaged areas.

The welding machine shall be a stable welder, and have suitable functions for the 
dimension of materiafs to be weWed. The auxiliary tools used for welding Shan perform 
sufRdentfy arxt adequately.

The welding machine used for field welding shall be of readily adjustable for electric current 

7. Shop Assembly

Structural units furnished shafl be assembled in the shop. An inspection shall be made to 
deterrrene that the fabhcation artd the matching of the comporierfl parts are correct.

Jigs sh^f be used for the assembly of units as much as possible to maintain appropriate 
position of mutual materials.

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

The tolerances shall not exceed those allowed by codes and each unit assembled shall be 
dosefy checked to Insure that all necessary elegances have been provided and that binding 
does not occur in any moving part.

In order to maintain accurate finished dimensions and shape, a^ropriate reverse st^n or
restraint shdl be provided as requred. Assembly and disassembly work shalf be performed in
the presence of the Engineer, unless waived in writing by the Engineer any enors or defects 
efisdosed shall be immediately remedied by the Corrtractor.

Before disassembly for shipment, component parts of the structures shdl be match marked 
to facilitate erection In the field.

FABRICATION TOLERANCES

1. Dimensfor^l Tolerances for Structural Work

Dimensions shall be measured by means of an approved calibrated steel tape at the time 
of inspection. Unevenness plate work shall not exceed the limrtation of the standard mill 
practice as specified in the American Institute of Steel Construction, 'Manual of Steel 
Construction".

2. Camber

Reverse camber in any structural sM members In excess of 1/1,000 of the span length 
shall cause rejection. The minimum dead load camber for any structure steel member

8<n C»Mnaiwi Pitpa
PM«r PM Wn PMe,
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Shall be as allowed by Code, or otherwise specified.

INSPECTION AND TEST OF WELDING 

1. Inspection of W^ing

Inspection of welcfing sh^l be executed for the following work [biases.

a. Before Wading

Scum, angle of bevel, root dears nee, cleaning of surface to be welded, guairty of 
end tab. drying of welding rod.

b. During Welding

W^fng procedure, diameter of coil and wire, type of flux, welding current and 
voltage, welding speed, welding rod posits, length of arc, melting, deaning of slag of 
each level under surface chapping, supervision of welding rod.

c. After Execution ot Weldi ng

Assurance of bead surface, existence of harmful defects, treatment of crater, 
quality of slag removd. size of fillet, dimension of extra fill of butt welding, treatment of 
end tab.

Z Testing of Welcfing

Twenty percent (20%) of welds ewithbuting in the overall strength of the structure artd 
which will be inaccessible for the inspection in senrice shafl be tested.

Welding shall be tested by ultrasonic ted to the extent specified herein or as directed by the 
Engirteer.

Where partial inspeetton is required, the ultrasonic test shad be located at random on the 
welds so as to indicate typical welding quality.

If ten percent (10%) of the random ultrasonic tested indicate unacceptable defect the 
remaining eighty percent (60%) of the welding shall be tested. Repair welding required shad 
be ultrasonic t^ed after the repairs are made.

CORRECTIONS

In lieu of the rejection of an entire piece or member ccxitaining welding which is unsatisfactory 
or which Indicates inferior wodunanship, corrective measures may be permitted by the Engineer 
whose specific approval shall be obtairted for making each c^rection. Defective or unsound welds 
or base steel shall be corrected either by removing and refi^adng the entire weld, orasfdlows.

1. Excessive convexity or overlap shall be reduced grindirtg.

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

3. Any defects such as slag inclusions, incomplete fusion, or inadequate Joint penetration. 
Shan be completely removed, cleaned and re-welded.

FmT PMo Pm EffiamM Pr^
FMSMI RMd. lDi» CS^
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4. Cracks in welds or base steel, shall be removed to sound steel throughout their 
length and Son beyond each end of the crack, followed by vvelding. The extent of the crack, 
depth and ler>gth. shall be ascertained by the use of actd etching, magnetic particle 
inspection or other equally posAive means.

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

INSTALLATION

1. Installation Program

a. Prerequisite Condition

Prior to executing sted tebricalion and field installation, the Contractor shall 
prepare a comprehensive installation program induding engineering supervision 
organization, fabrication procedures, field installation procedures, material 
application, machinery appAcatiorts, inspection procedure, scope and standard of 
quality judgment ^>d subnvt to the Engmeerfbr approval.

b. Specif Technical Engineering

Special technical engineering different from contract specHications can be epplied upon 
receiving approval of the Engineer.

2. Installation Requirement

a. Setting of Anchor Bolt and Others

a. 1. Anchor bolts shall be sat in accurate position by using templates.

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

a. 3. The threads of bolt shall be cured with an appropriate method agairtst rust 
and/or any damage before tighMng.

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

b. TftTfporary Bracing

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

b. 2. Temporary bracing shall be maintained in ^ace until permanerrt 
work is property connected and other construction installed as necessary for 
support, bracing or stayirrg of permanent work.

b. 3. Extent and quality of temporary bracing shall be as necessary against wind 
and other loads, induding seismic loads not less than those for which the
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permanent structure is designed to resist

c. Adequacy of Temporary Connections

During erection, temporary connection work shaft be securely made by bolting and/or 
welding for aB dead load, wind and erection stresses.

d. Alignment

No permanent bolting or welding shall be done until the alignment of all parts with 
respect to each other shall be true within the respective tolerances required.

e. Field Welding

e. 1. Any shop paint or surfaces adjacent to joints where field welding is to 
be executed shall be wire brushed to remove paint/p rimer.

e. 2. ReM welding shall conform to the requirements specified herein, except as 
^proved by the En^neer.

f. High Strength Bolts

Final tightening of high strengiti) bolts shall be done by using manufacturer’s 
power operated equipment without any overstress to the threads.

g. Correction of Errors

g. 1. Corrections of minor misfits by use of drift pir^, and reaming, chipping or 
cutting wiD be permitted and shall be provided as part of erection work.

g. 2. Any errors to be corrected or adjusted, preventing proper assemUy, sh^l 
be immediately reported to the Engineer, and such corrections or adjustments 
shall be made as necessary and approved by the Engineer.

g. 3. Cutting or alterations other than as approved will not be permitted.

h. Erection

h. 1. Erection and installation ^all be as per approved shop drawings.

h. 2-

h. 3.

Each structural unit shall be accurately aligned by the use of steel shims, or 
other approved methods so that no binding in any moving parts or distortion of 
any members occurs before it is finally fastened in place.

Operatiorts, procedures of erection and bracing shall not cause any 
damage to works previously placed nor make overstress to any of the 
building parts or components. Damage caused by such operations shall 
be repaired as directed by the Engineer at no extra cost to the Employer.

GALVANIZINQ

PREPARATION

AB mMd steel parts exposed to weather shall be hot-dipped galvanized after fabrication in accordance 
with the requirements of ASTM A 123 or ASTM A 153. Prior to galvanizing, the surfaces shall be

UtoCty
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cleaned of dirt, weld sptatt^. grease, slag, oi\, paint of other deleterious matters. The steel 
surteces shaft be cherncally de^scaled and cleaned with the sane abrasive blast or other ait^ile 
method as approved by the Engineer

COATING

The zlrw coating shall consist of uniform layers of commercially pure zinc free from abrasions, 
cracks Ulsters, chemical spots or other Imperfections, and shall adhere firmly to the surface of 
the steel. The weight of zinc coating per square meter of actual surface shall not be less than 
550 grams. Any surface damaged subduerrt to galvanizing shall be given two coats of approved 
zinc rich paints.

PAIhfriNG

This work shall consist of the preparation of the metal surteces, the application, protection 
and drying of the painted surfaces, and supplying of all tools, tackle, scaffolding, labor and 
materials necessary for the entire wwk. Painting shall be applied in the field or shop as 
approved by the Engineer.

Unless otherwise specrfied or approved, painting work for structural steel shall comply with the 
requiwients of this Section.

SHOP PAINTING

All structural steel shall be given a shop primer after tebrication and cleaning before delivery 
to the site.

Alt steel work shall be thoroughly dried and cleaned of all loose mill scale, rust and tereigr^ 
matters by means of sand blasting or other suitable methods approved by the Engineer before 
shop painting shall be applied. Each individual piece shall be painted poor to assembly. Portions 
where
field welding or field contact with concrete Is required shall not be painted.

Except for galvanized surfaces and Items to be encased in concrete, clean ferrous metal 
surfaces shall be given one coat of Ameriock 400 Epoxy Primer at 100 Microns or approved 
equal. Additional coat shall be applied to surfaces that will be concealed or inaccessible for 
finish painting by Ameriock 400. Top Coat at 150 Microns with color or equivalent

FIELD PAINTING

After erection, the Contractor shafl thoroughly prepare and dean the entire surface of all structural 
steel from all dirt grease, rust or other foreign matters. The entire surface of all members shall 
then be field painted.

MATERIALS

1. Structural Steel Work

a. After surface preparation, steelwork shall be given one coat of approved 
pretebncalir>g primer.

b. Before final assembly of steelwork at the fabricator's shop, two shop coats of 
special red lead primer shall be applied to the surface of sections to be in

— Fans<i>p«BPMigi»Bi«iiwSf^g
fto sm Pvott, Ms ciy
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permanent contact, meeting faces and all other concealed surfaces. After final 
assembly, but before delivery to the project site, the steehvorfc shall likewise be 
given two ^)op coats of special red lead primer.

Galvanized Steelwork

3.

All galvanized steehAork shall be treated with zinc chromate two>pdck etch primer followed by 
one coat of rwn-etch zinc chroma primer.

Miscellaneous Metsri Work

Unlesa otherwise specrfied In ^her Sections of the Spedfications or shown on the 
drawing, miscellaneous metal works such as ladders, structural steel ladder rungs, etc. 
^all be given two shop coats of epoxy primer and two coats of epoxy ensnel.

CONSTRUCTION METHODS

Cleaning of Surfaces

Surfaces of metal to be painted shall be thoroughly cleaned; removing rust, loose mill scale, 
dirt, oil or grease, and other foreign substances. Unless cleaning Is to be done by sand 
ble^ng, all weld areas, before cleaning is started, shall be neutralized with a proper 
chemical, after which they shall be thoroughly rinsed with water.

Three methods of cleaning are provided herein. The particular method to be used shall be as 
directed by the Engineer.

Hand Cleantng

The removal of rust sc^, and dirt shall be done by the use of metal tKushes, scrapers, 
chisels, hammers or other effective means. Oil and greese shay be removed by the use of 
gasoline or benzene.

Bristle or wood fiber brushes shall be used for removing loose cfirt 

Sandblasting

All steel shall be cleaned by sandblasting. The sandblasting shall remove all loose mill 
scale and other substances. Special attention shall be given to cleaning of comers and re­
entrant angles. Before painting, sarxt adhering to the steel In comers and elsewhere shaH 
be rerrxjved. The cleaning shall be approved by the Engineer prior to any painting which shall 
be done as soon as possible before rust fcmns.

Plane Cleaning

All metal, except surface inside boxed members and other surfaces which shall be 
inaccessible to the flame cleaning operation after the member rs assembled, shall ba 
flame cleaned in accordance with the following operations.

a. Oil, grease, and similar adherent matter shall be removed by washing with a 
suitable solvent. Excess solvent shall be wiped from the work belbm processing with 
subsequent operations.

b. The surface to be painted shall be cleaned and dehydrated (free from occluded 
moisture) by the passage of oxyacetylene flames which have an oxygen to

FmI San Pm Crwhh PiBfM
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acetyfene ratio of at least 1.0. The oxyacetyferte flames shall be applied to the 
surfaces of the steel in such a manr>er and at such speed toat the surfaces 
are dehydrated; dirt, rust loose scale in the form of blisters or scabs, artd similar 
foreign matters are freed by the rapid. Intense heating by the flanes. The rujmber 
arrangement and manipulation of the flames shall be such that al parts of the surfaces 
to be painted are adequately cleaned and dehydrated.

c. Promptly after the application of the flames, the surfaces of the steel shall be wire 
brushed, hand scraped wherever necessary, and then swept and dusted to remove 
^l free materials and foreign partides.

d. Paint shall be applied promptly after the steel has been cleaned and white the 
temperature of the steel is stiil above that of the surrounding atmosphere.

Weather Conditions

a. Exterior Coating s

Coatings to surface shall not be applied during foggy or rainy weather, or under the 
following surface temperature conditions: below 49C, or over 35°C. unless approved 
by the Engineer,

b. Interior Coatir^s

Coatings shall be applied when sur^ces to be painted are dry and the following 
surface temperatures can be maintained: between 18 to 35°C du ring the application.

6. Application

Paint shall be factory tinted and mixed. All paint shall be field mixed before 
applying in order to keep the pign>ents in uniform suspension.

Reid Painting

When die erection work is complete, including all bolting and straightening of 
bent metal, all adhering rust, scale, dirt, grease or other foreign materials shall be 
removed as specified aboire.

As soon as the Engineer has examined and approved each steel and metal works 
structures, all field bolts, all welds, and any surfaces from which the top or first 
coat of paint has become worn off. or has otherwise come defective shall be 
cleaned and thoroughly covered with one coat of paint

Surfaces to be bolted and surfaces which shall be in contact with concrete, shall not 
be painted. Surfaces which shall be inaccessible after erection shall be painted with 
such field coats as are required. When the paint applied for retouching the shop coat 
has thoroughly dried, and the field cleaning has been satisfactority completed, such 
field coats as are reqtired shall be appfied. In no case shall a succeeding coat be 
ai^lied until the previous coat is dry throughout the tolt thickness of toe paint fDm. Ail 
small cracks and cavities which were not sealed In a watertight manner by the first 
field shall be filled with a pasty ntixture of red lead and linseed oil before the 
second coat is appfied.

The following provision shall apply to toe application of both coats. To secure a 
maximum coating on edges of plates or sh^es, bolt heads and other parts

F«tte Ms. M C%
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t^iT'T1J0 !^,ecia, wear and a0acK ,he ea9Bs shall first be striped with a 

and lh|e Mt heads wfth a rotafy f^Jtion of (be brnsMbfiowed 
i™^«tely by the general painting of the whole surface, sidudlng the edges and bolt

°f the second field coat shall be deferred until adjoining concrete 
b^n pl^d and finished. If concreting operations have damaged the 

paint, the surface shall be re-deanerf and repented. ^

e.

GenerdMtftners

pairt*ng shall be done in a neat and worfvnanrike manner. Paint may be applied 
wtn hand brushes or be spraying, except aluminum pant which preferably shall 
bea^ied spraying. By elthef method the coating of paint applied shall be 
smoothly and uniformly spread so that no excess paint shdl collect at any point If the
work^ne by sprayir>g is r>ot satisfactory to the Engineer hand txushing shdl be 
required.

Brushing

VVtw brushes are used, the paint shall be so manipulated under the brush as to 
produce a smooth, uniform, even coatir>g in dose corrtact wfth the metd or with 
prevKxisly applied paint, and shdl be worked Into aR comers and crevices.

Spraying

u^errt^Sl^?«equ!2rner>! shalf be used t0 af>Pfy the ^ni jn * fin® spray, 
wrthout the addihon of any paint toe sprayed area shall be Immediately follow^
by brushing, when necessary, to secure unftbmi coverage and to eliminate 
wnnkling, Uistering and air holes.

Removal cf Paint

5? is unsatisfactory to the Engineer the paint shall be removed and the
metal thoroughly deaned artd repdnted.

Fwl S«n PMo Enwiilm 9refKt Port «f Bart Shi Pmb, ^
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ITEM 09 REINFORCED CONCRETE

SCOPE OF WORK

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

GENERAL PROVISIONS

1.

2.

Full cooperation shall be given to the other trades to install embedded items. Suitat^ 
templates or Instructions will be provided for setting, items shall have been inspected, and 
tests for concrete or other materials or for mechamcal operations shall have been completed 
and apprised.

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

a. American Concrete Institute (ACl) Starrdards:

ACI117 Standard Specifications for Tolerances for Concrete Consbuctiwi 
arKi Materials

ACl 121R Quality Management System for Concrete Construction 

ACl 201.2R Guide to Durable Concrete

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

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

3Q1 Spedtications for Structural Concrete 

ACl 304.2R Placing Concrete by Pumping Methods

Guide for Measuring, Mixir^, Transporting, and Placing Concrete 

Hot Weather Concreting

Standard Speciflcatlon for Cold Weather Concreting 

Guide fo Curing Concrete 

Guide for ConsoidMion of Concrete

ACl 304R 

ACl 305R 

ACl 306.1 

ACl 308R 

ACl 309R

ACl 311.4R <^ide for Concrete Inspection

ACl 318M Metric Building Coda Requirements for Structural Concrete and 
Commentary

Foil^iv Pwt
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ACI347 Guide to Formwork for Concrete

ACISP>15 RekJ Reference Manu^: Standatl Spedffoations for Structural 
Concrete with Selected ACI and A STM References

ACI $P-2 ACI Manual of Concrete Inspection

b. American Society for Testirtg and Materuds (ASTM) PtfoJications:

ASTM C150 Standard Specification for Portland Cement

ASTM C114 Stav>dard Method for Chemical Analysis of HydrauRcCemerrt

ASTM C185 Standard Method for Air Content of HydrauRc Cement

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

ASTM C 204 Standard Test Method for Rneness of Hydraulic Cement by Air> 
Permeab^ Apparatus

ASTM C151 Standard Test Method forAutodave Expansion of Portland Cement

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

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

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

ASTM C 33 Standard Spedficatfon for Cor>crate AggregMes

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

ASTM C117 Standard Test Method for Matenais Finer tha^ 75 rdcron (No. 200} 
Steve in Mineral Aggregates by Washing

ASTM C 29 Standard Test Method for Bulk Density (Urst Weight0) and Voids in 
Aggregate

ASTM C128 Standard Test Method for Density, Relative Density (Specific Gra^), 
and Absorption of Fine Aggregates

ASTM C 87 StandanI Test Method for Effect of Organic Impurities In Fine Aggregate 
on Strength of Mortar

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

Fofl S«n ^ EnwtSEn PpQ*M 
F«i 8»ri Ndro. Mb CIv
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ASTMC142 Standard Test Method for Clay Lumps and Fri^ile Padfcfes fo 
Aggregates

A STM C 97 Standard Test Method for Absorption and Bulk Spedfic Gravity of 
Dimension Stooe

ASTM C 127 Test Method for Specific Gravity and Absorption of Coarse Aggregate

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

ASTM C 86 Standard Test Method for Soundness of Aggregates by Use oC Sodium 
Suffote or Magnesium Sulfate

ASTM C131 Test Method for Resistance to Degradation of SmalLstze Coaee 
Aggregate by Abrasion and Impact in the Los Angeles Machine

ASTM C 94 Standard Specrficatjon for Ready-Mixed Concrete

ASTM D 512 Chloride ion in Water

ASTM D 516 SUfate Ion in Water

ASTM A 615 Standard Spedfication for Deformed and Plan Carbon-Steel Bars for 
Concrete Reinforcement

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

ASTM A 510 Standard Specifrca&on for General Requirements for Wire Rods and 
Coarse Round Wre, Carbon Steel

ASTM A 6 Standard Spedfication for General Requirements for Roiled Stnjdural 
Steel Bars, Plates. Shapes, »td Sheet Piling

ASTM C 31 Standard Practice for Making and Curing Concrete Test Spedmens 
in the Reid

ASTM C 39 Startdard Test Method for Compressive Strength of Cyiindricd 
Concrete ^edmens

ASTM C172 Standard Practice for Sampling Freshly Mixed Concrete

ASTM C192 Standard Practice for Making and Cuiing Concrete Test Spedmens in 
the Laboratory

ASTM C 293 Standard Test Mdhod for Flexural S^ength of Concrete (Using Simple 
Beam with Center-Point Loading)

ASTM C 78 Stand ad Test Method for Flexural Strength of Concrete OJsing Simple 
Beam with Third-Point Loadng)

ASTM C 42 Standard Test Method for Obt^nrng and Testing Drilled Cores and

FMSv P«fl Cip«fi$Wt PlUM
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Sawed Beams of Concrete

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

ASTM C143 Standard Test Method for Slump erf HydratAc-Cemer^ Concrete

ASTMC4S4 Standard Specification for Chemical Admixtures for Concrete

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

ASTM C171 Standard Spedficabon for Sheet Mate rids for Curing Concrete

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

ASTM 5329 Standard Test Metf)ods for Sealants and FSers. Hot Applied, For Joints 
and Cracks in Asphaltic and Portland Cement Concrete Pavements

ASTM D $197 Standi Practice for Metting of Hot Applied Joint and Crack Sealant 
arxl Filler for Evaluation

ASTM A 706 Star>dard Spedheation for Low-Alloy Steel Deformed and Plain 
Bars for Concrete Reinforcement

ASTM A 966 Standard Test Mediod for Magnetic Particle Examination of Steel 
Forgings using Altem^ng Current

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

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

ASTM C 1107 Standard Specification for Packaged Dry. Hydrautic-Cement Grout 
(Non-shrink)

ASTM C1116 Standard Specification for Fiber-Rdnforced Concrete

ASTM C1157 Standard Specification for Hydraulic Cemerrt

ASTM Cl 38 Standard Test Method for Density fUnit Waghf). Yield, and Adr 
Content (Gravimetric) of Concrete

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

ASTM C 260 Standard Spectfication for Air-Entraining Admortures for Concrete

ASTM C 295 Petrographic Examination of Aggregates for Concrete

ASTM C 33 Standard Spedficatioo for Concrete Aggregates
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ASTM C 42 standard Test Method for Obtaining and Test Dialed cores and Sawed 
Beams of Concrete

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

ASTM C 595 Standard Spedfication for Blended Hydraulic Cements

ASTM C1116 Standard Specification for Fiber-Reinforced COTcrete ar>d Shoterete

ASTM C1751 Reformed Expansion sfoint FBlers for Corwtete Paving and Structural 
Constnjction.(Non-extruding and Resilient Bituminous Types).

ASTM D1179 Ruoride Ion in Water

ASTM D1190 Standard Spedfication fbr Concrete Joint Sealer, Hot-Applied 
Elastic Type

ASTM D1751 Standard Specification for Preformed Expansion Joint Filler for 
Concrete Paving and Structural Construction (Norv-extruding 
and Resilient Bituminous Types)

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

American Welding Society (AWS)

D 12 Welding Reinforcing Steel, Metal Inserts ar>d Connections in 
Reinforced Concrete Constiuction.

d. Philippine Nationai Standard (PNS)

PNS49 Steel Bars for Concrete Reinforcement

e. DPWH Standard Specifications

e. All other standards hereinafter indicated.

f. The edition or the revised version of such codes and standards current at the date 
twenty eight (28) days prior to dale of ttid submission ^tall ^ply. During Cor)tract 
execution, any changes in such codes and standards shtf I be applied after approve by the 
Owner.

SUBMITTALS

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

a. Submit Test Reports fbr the following;

a.1 Cortcrete mixture proportions

p«n<4 P«1S«> Mb
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Submrt copies of test reports by independent test labs conforming to 
ASTM C 1077 showing that the mixture has been successfully tested to 
produce concrete with the prc^erties spedlied and that mixture will be 
suitable for the job conditions. Test reports shall be submitted along with the 
concrete mixture proportions. Obtain approval before concrM placement. 
Fully describe the processes and methodology whereby mixture proportions 
were developed and tested and how proportions will be adjusted during 
progress of the work to achieve, as closely as possible, the designated levels 
of reiev^ properties.

a.2 Aggregates

a.5

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

a.3 Admixtures

Submit test results In accordance with ASTM C 494 and ASTM C 1017 for 
concrete admixtures. ASTM C 260 for air-entraning agent, and manufacturer<s 
literature and test reports for corrosion inhibitor and arti-weshout admixture. 
Submitted data shall be based upon tests performed wfthin 6 months of 
submittal.

a.4 Cement

Submit test results in accordance with ASTM C ISO Portland cen>ent. Submit 
current mil data.

Water

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

b. Submit Certificates fix the fOSowing: 

b.1 Curing concrete elements
♦ /

Submit proposed materi^s and methods for curing concrete elements. 

b.2 Form removal schedule

Submit proposed materials and methods for curing concrete elements.

b.3 Concrete placement and compaction

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

Submit technical literature for equipment and m^hods proposed for vibrating 
and compacting cofKim. Submittal shan indude technical Irterature descnbcng 
the equipment induding vibrates diameter, length, frequertcy, amplitude, 
centrifugal force, and manufacturer's deserptien of the ra^us 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 detaled report of materials and methods used, te^ results, and the 
field test strength (fer) for marine concrete required to meet durebillty 
requirements.

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

Each shop drawing and erection drawing shall bear the signature cf a Contractor's Qualified 
En^neer. Details of aN propos^ forrrwojlc to be prefabricated and formwork to produce 
WCial finishes shall be submitted to the Engineer for approval before any materials are 
ordered. If the Engineer so requires, samples of proposed formworks shall be constructed 
and concrete placed at the Contractor's expense so that the proposed methods and 
finished effe^ can be demonstrated.

The Contractor shdAi submit shop drawings showittg reinforcing bar placing and bar lists 
for the Engineer's approval. Such shop drawings shall show also supplemental bars for 
forrrvng. stiangthening frames of bars of sufficient rigidity to withstand forces during placing 
concrete. If necessary, shaped steel may be added fo Improve rigidity of the frame of bar.

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

Details shall be prepared for placement of reinforcement where special conditions occur, 
inefuding most cor>gested areas and connection between (xe-cast concrete and conciele In- 
situ.

All shop drawings shall be reviewed by the Engineer within seven (7) days aS\&r leceMng 
them. At least two (2) days prior to pouring concrete, the Contractor shall submit to frie 
Engir>eer a pouring permit for his inspection and approval.

MA JERIAL REQUIREMENTS 

CEMENT

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

to Sfi Hn exptftiUfi Proj»<a
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1. Portland Cefnent ASTM C150

Type I (for general use in construction)

ADMIXTURE (IF NECESSARY)

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

1.
2.
3.

Air Entraining Admixture shaH conform to ASTM C 260.
Admbcture other than air entraining agent shall conform to ASTM C 494.
Admixture containing chloride ions, or other ions producing deleterious effect shefi 
not be used.

AGGREGATES

1. Crushed Coarse Aggregate

Conforming to ASTM C 33 s)d having nominal sizes passirtg 38.0 mm to 19.0 mm. 19.0 mm 
to 9.5 mm to No. 4 ^eve. The material shall be wdl graded between the limits indicated and 
IrKjividually stockpiled. It shall be the Contractor’s responsibility to blend the materials to 
meet the gradation requirements for various types of concrete as specified herein.

Nominal sizes for combined gradation shall be as follows:

ASTM Sieves

Nominal Size of Coarse Aggregates

% by Weight Passing

40mm 25mm 19mm 10mm

50.0mm {2D 100 - - -

38.0mm (11/2") 95-100 100 - -

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

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

19.0mm (3/4") 35-70 25-90 - 100

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

9.5mm (3/8^ 10-30 0-10 0-10 0-20

No. 4 0-5

FMI84AP*«»P»nEse«BklAFtSfltt
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2. Fine Aggregate

A STM C 33 except for gradation which has be^ revised to meet toc^ conditions unfess 
otherwise required by the Engineer, grading of find aggregate shall be as follows;

ASTM Sieves % by Weight Passing

9.5mm (3/6") 100

No.4 90-100

No. 8 60-100

No. 16 50-90

No. 30 25-60

No. 50 5-30

No. 100 0-10

a.

b.

WATER

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

Due care shan be taken to prevent segreg^ion.

The mixing water shall be dear and apparently dean. If It contdns quantities or substances that 
discolor it or make it smell or taste unusual or objectiortable, or cause suspicion, it shall not be used 
unless service records of concrete made with It (or other information) indicated that It is not injurious 
to the quality, shall be subiect to the acceptance crtterla as shown in Tat4e 6.3 and Table 6.4 or as 
designated by the pur^iaser.

When wash water is permitted, the producer will provide satisfactory proof or data of r>on- 
detrimental effects if pot^alty reactive aggregates are to be used. Use of wash water will be 
discontinued if undesirable reactions with admixtures or aggregates occur.

Table 6.3 Acceptance Criteria for Questionable Water Supplies

Test Limits
Compres^ve strength, min. %
Control at 7 days

90

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

Time of Setting (Gifimore Test)
Initial No marked chance

94n RMo Port P«efW(
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Final Set No marked change

Appearance Clear

Color Colorless

Odor Odorless

Tot^ Solids 500 parts/mllilon max.

PH value 4.5 to 8.5

Tabl4 5v4 Chemical Lhnitation for Wash Water

Limits
Chemical Requirements, Minimum

Concentration
Chloride as C1<'1> expressed as a mass percent 
of cement when added to the C1H) in the other 
components of the concr^ mixtures shall not 
exceed die following levels:

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

environment and exposed to chloride
3. Convention^ly reinforced concrete in a moist 0.15 percent

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

the concrete will stay dry

Sulfate as SO4. ppmA 3,000
Alkalies as (Na20 + 0.658 KjO), ppm 600
Tot^ Solids 00m 50.000

Wash water reused as mixing water In concrete may exceed the listed concentrations of 
sulfate rf It can be shewn that the concentration calculied in the total mixing water, including 
mixing water on the aggregate and other sources, does not exceed that stated limits.

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

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

CURING MATERIALS

1. Impervious Sheet Materials

ASTM C 171 type, optional, except that polyethylene film. IT used, shall be white opaque.

2. Burlap of commerciai quality, norwstaining type, consisting of 2 layers tTtnimum.
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3. Membrane Forming Curing CompourKl

ASTM C 309: submit evidence that product conforms to spedfications.

JOINTING MATERIALS

1. Sealant

Secant shall be multi-component, polyurethane base compourxl. gray in color, self- 
levellr>g for horizontal joints. 2 part polythremdyne, terpolymer compound, gray in color; 
norvsag for vertical joints.

Sealant shall be compatible with materials in contact and to perform satisfactortty under 
sah 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, craclung. crumUIng. meltlr^g, shrinkage, 
running, loss of adhesion for a period of five years from the date of acceptance of work.

2. Joint backing ^all be exparKled extruded polyethylene, low density, oval In shape to fit 
the joints as Indicated on the drawings and to be compatible with sealant

3. Where required, primer shall be compatible with joint materials ar>d mststfed in 
accordance with manufacturer's instnjctions.

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

EPOXY BONDING COMPOUND

ASTM C 681. Provide Type 1 for bonding hardened concrete to hardened concrete; Type M for 
borxling freshly mixed concrete to hardened concrete; and Type 111 as a binder in epoxy mortar or 
concrete, or for use in bonding skid-resistant materials to hardened concrete. Provide Class 8 if 
placement temperature is between 4 and 16°C: or Class C if placement temperature is above 
16®C.

REINFORCEMENT

Steel reinforce mem, other than Steel for Pre-stressing, used in Reinfwced Concrete, shafl conform 
to ASTM and PNS as foltows:

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

PNS 49 - Steel Bars for Concrete Reinforcement

TIE WIRE

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

SAMPLES AND TESTING

1. Cement

Sampled either at the mill or at the site of work and tested by an independent commerdal or 
government testing laboratory duly accredited by the Bureau of Research and Standards 
(BRS) of the DPWH, Department of Science and Technology (DOST) or the Department 
of Trade and Industry (DTI) at no additional cost to PPA. CertiM copies of laboratory test 
reports shaH be furnished for each lot of cement and shall include ^1 test data, results, and 
certificates ttiat the sampling and testing procedures are in conformar>c8 with the 
Specific^lons. No cement shall be used until notice has been given by the Engineer that the 
test results are satisfactory. Cement that has been stored, other than in bins at the mills, 
for more than 3 months after delivery to the Site shall be re-tested b^re use. Cement 
delivered at the Site and later found after test to be unsuitable shall not be incorporated into 
the permanent works.

2. Aggregates: Tested as prescribed in ASTM C 33

At least 28 days prior to commencing the work, the Contractor shedi inform the Er>gineerof 
the pr^)oeed source of aggregates and provide access for sampling.

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

3. Reinforcement

Certified copies of mill certificates shall accompany deliveries of steel bar reinforcement. If 
requested by the Engir>eer additi^al testing of the materials shall be made at the 
Contractor’s expense.

4. Concrete Tests

6.

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

Test of Hardened Concrete in or Removed from the Structure

When the results of the strength tests of the concrete specimens indicates toe 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 opini<xi of toe

tViro Port P*Dtea
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Engineer, tests on cores erf in-place concrete shall be made in conformance with ASTM C 42.

Core specimens shall be obtained by the Contractor and shall be tested. Any deficiency 
shall be corrected or If the Contractor elects, he may submit a proposal for approval before 
the load test is made. If the proposal Is approved, the load test shall be made by the 
Contractor and the test results evaluated by the Engineer in conformance with Chapter 20 
erf ACJ 318. The cost of the load tests shall be borne 1^ the Contractor. If any concrete shows 
evidence of teilure during the load test or falls the load test as ev^uated, the deficiency be 
corrected in a manner ai^roved by the Engineer at no additional cost to the 
Authority.

6. Chemical Adnrfxtures/Adcfitives

The ad mixtures/add rtives if approved shall conformed to ASTM C 404 ^ ASTM C 1017. 
The testing shall be conducted with cement and aggregate proposed for the Project. The 
admixtures/additives shaB be tested and those that have been in storage at the Project Site 
for longer than six (6) months shall not be used until proven by retest to be satisfactory.

Samples of any admixtures/addltives proposed by the Contractor shall be submitted for 
testing at least 56 days in advance of use, which shall require approval of the Engineer. 
Testing of admixtures/additfves proposed by the Contractor Muding test nrfxing and cylinder 
test shall be at the Contractor's expense.

7. Jointing Materials and Curing Compound Samples

At least 28 d^s prior to commencing the work, the Contractor shall submit to the 
Engineer for his approval samples of the following matert^s pn^»sed for use together with 
manufacturer's certificate.

a. lOkgofj^nts^ant
b. 1m length of joint fUler
c. 5 li. of curing compound
d. 1m length of joint backing

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

EXECUTTO^

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 ter concrete placement. ACl 301 and ASTM A 934 
ter job site storage of materials. Protect materials from contaminants such as grease, od. 
and dsrl Ensure materials can be accurately identified after bundles are broken and tags 
removed.

Immediately upon receipt at the Site, the cemerit shall be stored separat^y in a dry 
weathertight pre^rty ventilated structures with adequate provisions ter prevention <rf 
absorption of moisture. Storage accommodations for concrete materials shall be subject to
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approval and shad afford easy access for inspectton and identification of each shipment in 
accordance with test reports.

Cement shall be delrvered to the Site in bulk or in sound and property sealed bags and while 
beir*g loaded or unloaded and during tr»isrt to the concrete mixers whether conveyed In 
vehicles or in mechanical means, cement shall be protected from whether by effective 
coverings. Effkaent screens shall be supplied M erected during heavy winds.

If the cement Is delivered in bulk, the Contractor shall provide, at his own cost, approved 
silos of adequate size and numbers to store sufficient cement to erasure continuity of \km1c 
and the cement Shan be placed In these sSos Irmnedlately after it has been delivered to the 
Site. Approved precautions shall be taken into consideration dur1r>g unloading to ensure 
that the resulting dust does not constitute a nuisance.

If the cement is delivered In bags, the Contractor shall provide, at his own cost, perfectly 
waterproofed and well ventilated sheds having a floor of wood or concrete rats^ at least 
0.5m above the ground. The sheds sh^l be large enough to store sufficient cement to 
ensure continuity of the work and each consignment shall be stacked separately therein 
to permit easy access for Inspection, testing and approval. Upon delivery, the cement shaH 
at once be placed In these sheds ar>d shall be used In the order In which It ha% been dettvered.

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

2. Aggregate

AN fine and coarse aggregate for concrete shall be stored on dose Iftting, ^eel or concrete 
stages design with drainage slopes or in bins of substamial construction In such a manner 
as to prevent segregation of sizes and to avoid the Inclusion of dirt and other foreign 
materials In the concrete. All such bins shall be emptied and cleaned at Intervals of every 
six (6) months or as required by the Engir^eer. Each size of aggregate shall be stored 
separately unless otherwise approved by the Engineer.

Stockpiles of coarse aggregate shall be bulK In honzont^ layers not exceedng 12 m In 
def^ to minimize segregation.

FORMWORK

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 
wifi conform accurately to the indicated shapes, din^ensions. lines, elevations and 
positions. Form surfaces that will be in contact with cortcrete shall be thoroughly deaned 
before each use.

Design

Studs and wales shall be spaced to prevent deflection of form material. Forms and joints shall 
be sufficiently ligN to prevent leakage of grout and cement paste during ^acii>g of
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concrete. Juncture of forrmvork panets shall occur ^ vertex control joints, and construction 
joints. Forms placed on successive units for continuous surfaces shall be fitted In accurate 
alignment to assure smooth completed surfaces free horn rnegutartties and signs of 
discontinuity. Temporary opening shall be ananged to wall and where otherwise required 
to factlrtate cteanirrg and insp^on. Forms shall be readily removable without impact, 
shock, or damage to the concrete.

3. Form Ties

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

4. Chamfering

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

5. Coatings

Forms for exposed surfeces shall be coated with forni oil or form-release agent before 
reinforcement is placed. The coating shafl be a ccxnmercial formulation of satisfactory and 
proven performance that wHI not bond with, stain, or adversely affect concrete surfaces, and 
shedi net 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 
sh^l be used as recommended in the manufacturer's printed or written instructions. 
Forms for unexposed surfaces may be wet with water in lieu of coating immediately before 
placing of concrete. Surplus coating on form surfaces and coating on reinforcement steel 
and construction Joints shall be removed before placing concrete.

6. Removal Forms shall be done in a manner as to prevent in^ry to the concrete and to insure 
complete safety of the structure after the following conations have been met Where the 
structure as a whole is supported mi shores, forms for beam and girder sides, and similar 
vertical structure members may be removed before expiration of curing period. Care shall 
be taken to avoid spelling the concrete surface or damaging concrete edges. Wood forms 
shall be con^letely removed.

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

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

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

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

7. Control Test

If the Contractor proposes to remove fonns earlier than the period stated above, he shall be 
required to submit the results of control tests showing evidence that concrete has attained 
sufficient strength to permit removal of supporting forms. Cylinders required for control tests 
shafl be provided in addition to those otherwise required by this Specification. Test
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specimens shall be removed from moids at the end of 24 hours and stored in the structure 
as near the points as practicable, the same pn^ectkm from the elements during curing as ts 
given to those portions of the structure which they represent, and shall nd be removed from 
the structure for transmrttal to the laboratory prior to expiration of three fourths of the 
proposed period before removal of forms. Cyfinders will be tested by and at the expense of 
the ContracSor. Supporting forms or shoring shall not be removed until control test 
specimens have attained strength of at least 160 kg/sQ cm. The newly unsupported portions 
of the structure shall not be subjected to heavy construction or material loading.

REINFORCEMENT

1. Reinforcement

Fabricated to shapes and dimensions shown and shall be placed where indicated. 
Reinforcement shall be free of loose or flaky rust ar>d mill scale, or coating, and any other 
substance that would reduce or destroy the bond. Reinfordng steel reduced lr> section shall 
not be used. After any substantial delay In the work, previously placed reinforcing steel for 
future bondir>g shall be inspected and cleaned. Reinforcing steel shall not be bent or 
straightened in a manner injurious to the steel or concrete. Bars with kinks or ba)ds not 
shown in the drawings shall not be placed. The use of heat to bend or straghten reinforcing 
steel shall not be pennttted. Bars shall be moved as necessary to avoid interference with 
other retrrforcing steel, conduits, or embedded items, if bars are moved more than one bar 
diameter, the resulting arrangement of bars including additional bars necessary to meet 
structural requirements shall be approved before corKrete is placed. In slabs, beams and 
girders, r&nforcing steel ^all not be spliced at points of maximum stress unless otherwise 
indicated. Unless otherwise shown In the drawings, laps or splices shall be 40 times the 
reinforcing bar dtemeter.

2. The nominal dimensions and unit weights of bars shall be In accordance with the foUowIng 
table:

Nominal Diameter 
(mm)

Nominal Perimeter 
(mm)

Nominal Sectional 
Area 

(so. mm)

Unit Weight 
(kgftn)

10 31.4 78.54 0.616

12 37.7 113.10 0.888

16 50.3 201.10 1.579

20 62.8 314.20 2466

25 78.5 490.90 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 1,256.60 9.864
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4.

5.

6.

50 157.1 1.963.50 15.413 □
Welding of reinforcing bars shall only be perrnmed where shovni; all welding shown sheff be 
performed in accordance with AWS D 12.1

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

Supports shall be provided in conformance with ACI 315 and ACI 318, ui^ess otherwise 
indicated or specified.

Concrete Protection for Reinforcemer^

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

b. Toforance for Concrete Cover of Reinforcing Steel od)er than Tendons.

Minvnum Cover

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

DESIGN STRENGTH OF CONCRETE

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

TRIAL BATCH FOR CONCRETE

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

The partiojlars of the m such as the slump and the proportionate weights of cement, saturated 
surfoce dry aggreg^es and water used shall be stated.

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

Starxlard 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 C^it^or. Only design mixes represented by 
test proving the required strength for 7.14 and 28 days tests shall be allowed.

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

Piac Pwt fegifwiflu Pw|»a 
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Slunp Test shd be made in conformance with ASTM C143, and unless otherwise speoffed by the 
Engineer, slump shall be within the fbliowing Bmrts:

Structural Element
Slump for Vibrafod Coiwrate

Minimum Maximum

Pavement Concrete 25mm 50mm

Pre-cast Concrete 50mm 70mm

Lean Concrete lOOrrvn 200mm

Sacked Concrete 25mm 50 mm

All other Concrete 50mm 90mm

Sampling: Provide suitable facilities and labor for obtaining representative samples of
concrete for the Contractor’s quality control and the EngineeiJs quality assurance 
testing. All necessary platforms, tods and equipmerrt for obtaining samples sh^l be 
furnished by the CorTtractor.

MIXING CONCRETE

GENERAL

e.

Concrete shall be thoroughly mb<ed in a mixer of an approved size and type that will 
insure a uniform distribution of the materials through^ the mass.

All concrete shall be mbced in mechanically operated mixers. Mixing plant and 
equipment for transporting and placing conc^e sh^l be arranged with an ample 
auxiliary installalion to provide a minimum supply of cor>crete in case of breakdown of 
machinery or in case the normd supply of concrete is disrupted. The auxiliary supply 
of concrete shall be sufticient to complete the casting of a section up to a 
construction joint that will meet the approval of the Engir>eer.

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

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

Materials shall be measured by weighing. The apparatus provided for weigNng the 
aggregates and cement shafl be suitably designed and constructed for this purpose. 
The accuracy of all weighing devices except that for water shall be such thd 
^jccesslve quantities can be measured to within one percent of the desired 
amounts. The water measuring device shdl be accurate to plus or minus 0.5 percent 
All measuring devices shall be subject to the approval of the Engineer. Scales and 
tnaasuring devices shsdl be tested at the expense of the Contractor as frequently as 
the Engineer may deem necessary to insure their accuracy.
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2.

f. Washing equipment shall be insulated against wbration w movement of other 
operating equipmerrt in the plant When the entire plant is running, the sc^e 
re^mg at cut-off shall not vary from ffie weight designated by the Engineer by 
more than one percent for cement, 1-!4 percent for any size of aggregate, or one 
percent for the total aggregate in any batch.

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

MIXING CONCRETE AT SITE

a.

g-

h.

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

The pick-up and throw-over blades of mixers shall be restored or replaced when any 
part or section Is worn 20 mm or more below the original height of ff>e manufacturer's 
design. Mixers and agitators which have an acojmuJation of hard concrete or mortar 
shai not be used.

When bulk cement Is used and the volume of the batch is 0.5 rrPor more, the scale 
ai>d weigh hopper for Portland cement shall be separate 8md distinct from the 
aggregate hopper or hoppers.

The discharge mechanism of the bulk cement weigh hopper shall be interlocked 
against opening before the full amount of cement is in the hopper. The discharging 
mechanism shall be interlocked against opening when the amount of cement in 
the hopper is underweight by more than or\e percent or overw^ht by nxxe than 3 
percent of the amount specified.

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

The batch shai be so charged into the inxer th^ some water enter in advance of 
cement and aggregates. All water shall be in the drum by the end of the first quarter 
of the specified mixing time.

Cement shall be batched and charged into the mixer by such means that it wiB 
not result in loss of cement due to the effect of wind, or in accumulation of cement 
on surfaces of conveyors or hoppers, or in other corKlrtior^s which reduce or vary 
the required quantity of cement in the concr^ nvxture.

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

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

All concrete shall be mixed for a period of not less that 3 minutes after all materials, 
including water, are In the mixer. During the period of mbdng, the mUer shall 
operate at the speed for which rt has been designed.
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i. Mixers shall be operated with an automatic timing device that can be locked by the 
Engineer. The time device and discharge mecharesm sh^l be so interlocked that 
during i>ormal operation no part of the batch will be discharged untU the specified 
rntxlng time has elapsed.

j. The first batch of concrete materials placed in the mixer shall contain a sufficient 
excess of cement^ sand, and water to co^ 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 sh^l be thoroughly cleaned.

k. In case of rubble concrete, proper rrixture and pladng of concrete and stooes/rocks 
sh^l be in accordance to the approved plan. Methodology of work shall be approved by 
the En^neer.

3. MIXING CONCRETE IN TRUCKS

a. Truck mixers, unless otherwise authorized by the Engineer, shall be of the revolving 
drum type, watertight, and so constructed fi^at the concrete can be mixed to insure 
a uniform distribution of matenete 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, die truck mix^ ^all be 
equipped with a device by which the quantity of water added can be readily 
verified. The mixing water may be added directly to the batch, in which case a tank 
is not required. Truck mixers may be required to be provided with a means by 
which the mbdrtg time can be readily verified by the En^neer.

b. The ma»mum size of batch in truck mixers shall not exceed the minimum rated 
capacity of the mixer as stated by the manufacture and stamped in metal on die 
mixer. Truck maing shall, unless ottierwise directed, be continued for not less than 
too revolutions after all ingredients, including water, are In the drum. The mixing 
speed shafl not be less than 4 rpm, nor more than 6 rpm.

a Mixing sh^l begin within 30 minutes after the cement has been added either to ^ 
water or aggregate, but when cement is charged into a mixer drum containing 
water or surface-wet aggregate and when the temperature is above 32 °C, this 
limit sh^l be reduced to 16 minutes. The imitation in time between die introduction of 
the cement to the aggregate and die beginning 61 the mixing may be waived when, 
In the judgment of the Engir>eer, the aggregate is suffidendy free from moisture, so 
that diere win be no harmful effects on the cement

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

JOINTS

2.

No reinforcement, comer protection angles or other fixed metal items shall be run 
continuously through joints containing expansion-ioint filler, through crack-control joints in sl^ 
on grade arid vertical surtoces.

Preformed Expansion Joint Rller
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a. Joints with Joint Sealant

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

b. Firush of cor>crete at joints

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

c. Construction Joints

Unless otherwise specified herein, all construction joints shall be subject to 
approval of the Engineer. Concrete shall be placed continuously so diet unit 
will be monolithic In construction. Fresh concrete may be placed against adjoining 
units, provided the set concrete is sufficiently hard not to be injured thereby. Joints 
not indicated shall be made and located in a manner not to impair stren^ and 
appearance of the structure. Placement of concrete shall be at such rate that the 
surface of concrete not carried to joint levels wiN r>ot have attained mrtial set before 
addttiond concrete is placed thereon. Lifts shall terminate at such levels as are 
Indicated or as to conform to structural requirements as directed. If horizontal 
construction joints are required, a strip of 25mm square-edged lumber, beveled to 
Mlitats removal shall be tacked to the inside of the forms at the construction Joint. 
Concrete shall be placed to a point 2$mm above the underside of the strip. The 
strip shall be removed one hour after the concrete has been placed. Any irregularities 
in the Joint line shall be leveled off with a wood float, and all laitance removed. 
Prior to pladng additional concrete, horizontal construction joints shall be 
prepared.

Construction Joint which is not Indicated in ttie Drawings shall be located as to least 
affect the strength of the structure. Such locations wll be pointed out by the Ertgineer.

PREPARATION FOR PLACING

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

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

PLACING CONCRETE

1. Handli ng Concrete
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Coocrete shall be handled from mixers and transported to place for fin^ deposit \n a 
continuous manner, as rapidly as practicable, and without segregation or loss ingredients 
until the approved unit of wori^ is completed. Pladng vnll not be permitted when the sun, heat, 
wirKi or limitations of facilities furnished by the Contractor prevent proper finishing and 
curing of the concrete. Concrete shall be placed in the forms, as close as possible in 
final position, in uniform approximately horizontal layers not over 40cm deep. Forms 
sptesM with concrete and reinforcement spla^ied with concrete or form coating shall be 
cleaned in advance of placir^g subsequent li^. Concrete shall not be allowed to drop freely 
more than 1.5m in unexposed wortc nor more than 1.0 m in exposed work; where greater 
drops are required, tremie or other approved means shall be employed.

2. Time Interval between Mldng and Placing

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

3. Hot Weather Requirements

The temperature of concrete during the period of mixing while in transport and/or during 
pladng shall not be permitted to rise above 36 °C. Any batch of concrete which had 
reached a temperature greater than 36 4C at any time In the aforesaid period shall not be 
placed but shall be reje^, and shaB not thereafter be used in any part cf the permmnt 
works.

a. Control Procedures

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

b. Cold Joints and Shrinkage

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

c. Suppiementary Precautions

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

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 plan of operation from the 
time of discharge of concrete from the mixer to final placement in the forms, and the steps 
to be taken to prevent the formation of cold joints In case the trar^porUng concrete by
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chute, conveyor or pump is disrupted. Conveyors and pumps shall be capable of 
expeditiously placing concrete at the rate most advant^eous to good workmanship. 
Approval will not be given for chutes or conveyors requiring changes in the concrete 
materials or design mix for efficient operation.

a. Chutes and Conveyors

Chutes ^all be of steel or sted lined wood, rounded in cross section rigid in 
con^ruction. and protected from overflow. Conveyors shall be designed and 
operated and chute sections shall be set, to assure a uniform flow of coricrete from 
mixer to final place of deposit without segregation of Ingredients, loss of mortar, or 
<^ange in slump. The discharged portion of each chute or awiveyor shall be 
provided with a device to prevent segregation. The chute and conveyor sh^l be 
thoroi^hfy cleaned before end after each run. Waste mafonal and flushing water shall 
be discharged outside the forms.

b. Pumps shall be operated and maintained so that a continuous stream of corxxete 
is delivered into the forms without air podcets. segregation or changes in slump. 
When pumping is completed, concrete remaining in fi>e pipeline shall be elected 
arKi wasted without contamination of concrete already pia^. After each operation, 
equipment shall be thoroughly deanad and the fluking water shall be splashed 
outside the forms.

5. Wan ^td Abutments

No load shall be ^aced upon finished walls, foundations or abutments until authorized by the 
Engineer. Minimum time before loading sh^l be 7 days.

6. Concrete Placing on Wharf

When placing concrM on wharf ded^ the Contractor

Ensure that rate of placing is sufficient to complete proposed placing, firsshing and 
curing operations wHhln the scheduled time; diet experienced finishing machine 
operators and concrete finishers are provided to finish the deck; that curing 
equipment artd finishing tods and equipment are at the site of work and in 
satisfactory condition for use.
Immediate prior to placing, the Contractor shall place scaJToWing and wedges and 
make necessary adjustments. Care shall be taken to ensure that setdement and 
defiection due fo added weight of concrete will be minimal. The Contractor shall 
provide suitable means to readily permit measurement of settiement deflection as it 
occurs.

Should any event occur which. In opinion of the Engineer, would prevent the 
concrete conforming to specifi^ requirements, the Contractor shall discontinue 
placing of concrete until corrective measures are provided satisfactory to the 
Engineer. If satisfactory measures are not provided prior to initial set of concrete in 
affected areas, the Contractor shall discontinue placing concrete and install a bulkhead 
at a location determined by the Engineer. Concrete in place beyond bulkheads shall 
be removed. The Contractor shall limit the size of casting to that which can be 
finished before beginnng of initio set.

COMPACTION
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1. Immediate after placing, each layer of concrete sh^l be completed by Internal concrete 
vibrators supplemented by hand-spading, roddlng. and tamFHng. Tap^^ng or other external 
wbration of forms will not be permitted unless spedftcally approved by the Engineer. 
Vibrators shall not be used to transport concrete inside the forms. Intern^ vibrators 
submerged in concrete shall maintan a speed of not less than 7.000 impulses per minute. 
The vibrating equipment shall at all times be adequate In number of units arvi power to 
properly consolidate all concrete.

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

EPOXY BONDING COMPOUND

Before depositing new concrete on or against concrete that has set, the surfaces of the set 
concrete shall be thoroughly cleaned so as to expose the coarse aggregate and be free of laltance, 
coatings, foreign matter and loose particles. Forms shall be re-tightened. The cleaned suiteces shall
be moistened, but shall be wfthoiA free water when conaM is placed. ASTM C 861. Provide Type I
for bonding hardened concrete to hardened concrete; Type II for bonding freshly mixed concrete to 
hardened concrete; and Type III as a binder in epoxy mortar or concrete, or for use in bonding skid- 
resistant materials to hardened concrete. Provide Class B if placemerrt temperature is between 
4 to 16 °C; or Class C if placement temperature is above 16°C.

FINISHES OF CONCRETE

Within 12 hours after the forms are removed, surface defects shall be remedied as specified 
herein. The Temperature of the concrete, ambient air and mortar during remedial work including 
curing shall be above 10 9C. Fine and loose material shall be removed. Honeycomb, aggregate 
pockets, voids over 13mm in diameter, and holes left by the rods or bolts shall be cut to solid 
concrete reamed, thoroughly wetted, brush-coated with neat cement grout, and filled with mortar. 
Mortar shall be a stiff mix of one part Portland cement to not more than 2 parts fine aggregate 
passing the No 16 mesh sieve, with a minimum amount of water. The color of the mortar shall match 
the adjoining concrete color. Mortar shall be thoroughly compacted in place. Holes passing entirely 
through walls shall be completely filled from the inside face by forcing mortar through the outside 
face. Holes which do not pass entirely through wall shall be packed full. Patchwork shall be 
finished flush and in the same plane as adjacent surfaces. Exposed patchwork shall be finished 
to match adjoirting surfaces in texture and cofor. PatchwwX shall be damp-cured for 72 Iwrs. 
Dusting of finish surfaces with dry material or adding water to concrete surfaces wilt not be permitted.

CONCRETE FINISHING DETAILS

1. Concrete Paving

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

2. Smooth Finieh

Required only where specified; screed conoete and float to required level with no coarse 
aggregate visible. After surface moisture has disappeared and laitance has been removed,

Fon&an P6W Bqtms" PicfMt
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the surface shall be finished by float and steel trowel. Smooth finish shall consist of 
thoroughly vetting and then brush coating the surfaces with cement to not more than 2 parts 
fine aggregate pas^ng the no. 30 mesh sieve and mixed with water to the consistency of thick 
paint

3. Broom Finish

Required for paving; the concrete sh^l be screeded and floated to required finish level 
with no coaiee aggregate visible. After the surface moisture has disappeared and lartance 
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 direcflon transverse to the dkecflon 
oS the main traffic.
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ITEM 10 CONSTRUCTION JOINTS

SCOPE OF WORK

ITtis item ^^1 consist of the mamjfacUihng and installation of construction Joints / expansion Joints 
in accordance with the details, and at the locations, Nnes, grades and dimensions shown in the 
drawings.

MATERIAL REQUIREMENTS

1. All constiuction joints / expansion joints shall be hot-dipped galvanized inside and out In 
accordarKe with international standards for galvanizing BS EN1460.

2. Painted finish shall be rejected.

3. Ail steel gratings and angle bars for constnjction Joints f expansion joints shall be hot-dipped 
gal^nized except for the nuts, washers arHj bolts which shall be stainless steel.

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

The Contractor shall be required to submit test certificates for steel materials for the construction / 
expansion joints joints used In Its manufacture; and for hot-dip galvanlzlr>g which shall meet or 
exceed the specifications under *Zinc Coating*.

EXECUTION

DELIVERY, STORAGE AND INSTALLATION

1. Upon delivery at site, the hot-diF4>ed galvanized construction joints / expansion joints shall 
not be subjected to the following activities:

a. Re-fabrication
b. Cutting
c. Grinding
d. Welding
e. Sawing
f. Any hot works or similar activrties

2. Stainless steel nuts arfo bolts may be tack welded using stanless steel welding rods.

3. The construction joints / expansion Joints shall r>ot be exposed to sea water and other 
corrosive chemicals or
substances prior to installation.
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ITEM 11 AGGREGATE BASE COURSE

DESCRIPTION

TNs Kern shall consist of furnishing, piadng and compacting an aggregate base course on a 
prepared subgrade/subbase in accordar>ce with this Specification and the lines, grades, thickness 
and typical cross-sections shown on the Plans, or as established by the Engineer.

MATERIAL REQUIREMENTS

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

In s^ne areas where the conventional base course materials are scarce or non-avalaUe, the use of 
40% weathered limestone blended wrth 60% crushed stones or gravel shall be allowed, provided 
that the blended materials meet the requirements of this Item.

The base course material shall conform to &e following Grading Requirements

Grading Requirements

Sieve Designation Mass Percent Passing
Standard

mm
AKemate

US Standard
Grading

A
Grading

B
50 2* 100

37.5 1-1/2’ - 100

25.0 1- 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 S-20 8-25

0.075 No. 200 0-12 2-14

The fraction passing the 0.075 mm (No. 200) sieve shaD 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 rmn (No. 40) sieve shall have a liquid llrrA not greater than 25 and 
plastidty Index not greaterlhan 6 as deterrraned by AASHTO T 80 and T 90. respectivefy.

The coarse portion, retained on a 2.00 mm (No. 10} sieve shall have a rr^ass percent of wear not 
exceeding 50 by the Los Angeles Abrasion test determined by AASHTO T 9$.

PMiatn PM9 Pot ExBMton
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The materia passing the 19 mm (3/4 Inch) sieve shall have a soaked CBR value of not less ^an 
80% as deterrraned by AASHTO T 193. The CBR value shall be obtained at the maximum dty 
density (MOD) as detennined by AASHTO T160, 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 road or in a 
pug mill unless otherwise specilled or approved. Pilfer shall be taken from sources approved by the 
Engineer, shall be free from hard lumps and shall not contain more than 15 percent of matanal 
retained on the 4.75 mm (No. 4) sieve.

CONSTRUCTION REQUIREMENTS

PLACING

The aggregate base material shall be placed at a uniform mixture on a prepared sub-base/ 
subgrade in a quantity which will provide the required compacted thickness. Wen 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. Piadng shall be from 
vehicles especially equipped to distribute the material in a continuous unrfomt 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 tfiickness shown on the Plans.

Wen hauling is done over previously placed materia, hauling equipment shaP be dispersed 
uniformly over the entire surface of the previously constructed layer, to rntniniize rutting (k uneven 
compaction,

SPREADING AND COMPACTING

Wen uniformly mixed, the mixture shall be spr^td to the plan thickness, for compaction.

Were the required thickness is 150mm or less, the material may be spread and compacted in one 
layer. Were the required thickness is more than 150 mm. the aggregate base shall be spread and 
compacted in two or more layers of approximately equal thickness, and the maximum compacted 
1hrdu)ess 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 shaP, if necessary, be adjusted prior to compaction by 
watering with approved sprinklers mounted on trucks or by drying out, as required In order to obtain 
the required compaction.

Immediately following final spreading and smoothenir^, each layer shall be compacted to the full 
width by means of approved cotipaction equipment. Rolling shall progress gradually from the sides 
to the center, paralld to the centerline of the road and shall continue until the whole surface has 
been rolled. Any irregularitres or depressions that develop shall be corrected by loosening d>e 
materia at these ^aces and adding or removing material until surface Is smooth and unifonn. 
Along curbs, headers, and walls, and at all places not accessible to the roller, the base material 
shall be corripacted thoroughly with approved tampers or compactors.
If the layer of base material, or part thereof, does not conform to the required finish, the Contractor 
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 a^rdarKe with AASHTO T 160, Method D has been 
achieved. In-place density detemtination shall be made in accordance wth AASHTO T191/ASTM D 
1556.
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TRIAL SECTION

Before base construction Is started, the Contractor shall spread and compact trial sections as 
directed by the Engineer. The purpose of the trial sections Is to check the surtabillty of the materials 
and the effideney 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 triad section of about 500 rn2 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 ^^1 carry out such fi^d density tests and 
other tests required as directed by the Engineer.

If a trial section shows that the proposed materials, equipment or procedures in the Engineer's 
opinion are not suitable for subba^, the material shall be removed at the Contractors e>cpense, and 
a new trial section shall be constructed.

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

SURVEYS AND SETTING OUT WORKS

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

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

Prior to placement of any material, the Contractor sh^l establish visible construction markers to 
cl early d^r>e horizontal limits of the Work.

TOLERANCES

The aggregate base course shall be laid to the designed level ^>d transverse slopes shown on the 
Ptans. The sdlowable tolerances shall be in accordance with f^lcwing:

Permittdd variation from design
THICKNESS OF LAYER

±10 mm

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

Permitted SURFACE IRREGULARITY 
Measured by 3-m straight-edge

5 mm

Permitted variation from deagn 
CROSSF/U-L OR CAMBER

±0.2%

Permitted variation from design 
LONGITUDINAL GRADE over
25 m in length

±0.1%

Fart 9mi PWro pwt Bgantan
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METHOD OF MEASUREMENT

Aggregate Base Course will be measured by the cubic meter (m6). The quantity to be paid 
for Shan be the design volume compacted in-place as shown on the Plans, and acc^ed in the 
compieted base course. No allowance shall be given for materials placed outside the design limits 
shown on the cross-sections. Trial sections shall not be measured separate but shall be included 
in the quantity of aggregate base course.

PortLipamt*
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rTEM 12 CEMENT TREATED BASE COURSE

1.0 SCOPE OF WORK

1.1. The work under Oils Section to be carried out by the Contractor, consists of the construction 
of Cement Treated Base Course for the pavement composed of aggregate, Portland cement 
and water in proper proportions, pisit-mixed and constructed on prepared subbase in 
accordance with the specHicatjons herein and in conformity with the lines, levels, grades, 
thickness artd typical cross-sections irMicated on the Drawings, and as specified herein.

1.2. The Contractor shall, before any work on the cement treated base course Is started, design 
the material proportions In accord^Ke with the requirements of this Section and the 
Drawings, and secure the Engineer's approval of the materials to be used, and the method 
of work execution.

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

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

2.0 MATERIALS REQUIREMENTS

2.1. Cement

(1) The cement sh^l conform to the requiremerris in Reinforced Concrete 
Specification.

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

2.2. Aggregates

(1) Aggregates shall consist of natural sand, crushed stone or other Inert 
materials with similar characteristics, or combinations thereof, having hard, 
strong af\6 durable paitides approved by the Engineer.

(2) The Aggregate shall not contain more than 3 percent of matefial passing the 
0.075 mm (no. 200 sieve) by washing nor more than 1 percent each of day 
lumps or shale. The use of beach sar>d will not be allowed.

(3) if the fine aggregate is subjected to 5 cydes of the sodium sulfate soundrtess 
test, the weighed loss shall not exceed 10 percent.

2.3. Porfland Cemerri

(1) Only Type i Portland Cement conforming to ASTM C 150 shall be used 
unless otherwise provided for. Different brands or the same brand from 
different mills shall rtot be mixed nor shall they be used attematefy unless the 
mix is approved by toe Engineer.

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

Pm Sm P« EMMtM PniN*
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(3) Samples of cement shall be obtained In accordance with AASHTO T127.

2.4. Water

(1) Water used in nixing, curing or other designated applications shaD be 
reason^y dean and free of oil, salt, add, alkali, grass or other substances 
injurious to the finished product. Water will be tested In accordwice with 
Reinforced Concrete Spectfications.

(2) VMer whidi is drinkable may be used widiout test. Where the source of 
water is shallow, the intake shall be so endosed as to exdude dh, mud, 
grass or other foreign m^erfals.

2.5. Proportioning of Mixture

(1) The amount of cement to be added to d'le sdl-aggregate di^l be from 6 to 10 
mass percent of the dry soil. The exact percentage to be added shall be 
fixed by the Engineer on the basis preliminary laboratory tests and trial 
mixes of the materials furnished by the Contractor.

(2) The mixture shall have the following grading d^aracteristics:

Table 1 - Mixture Gradation (CTBC)

Siev« Dcsigdtiioo
PmtmiI navonif rwate mix

Minim iim Mavimsint

2* (19 mm) 85 100

3/S* <9,50 mm) 35 80

1/4* <6.35 mm) 42 66

No. 4 (4.7S mm) 32 56

No. 10 (2tm) 23 43

No. 40 (0.50 mm) U 26

No. 80 <020 mm) 7 17

No. 200 (0.075 ana) 4 10

2.6. Strength Requirements

(1) The cement content for construction shall be that at which the mix develops a 
7-day corr^ressive strength of at (east 5.20 MPs (53 kgstom2, /750 psi).

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

(3) CBR Test for Gravelly Soils. The mixture passing the 19 mm (3/4 inch) sieve 
shall have a minimum soaked CBR-value of 100% tested according to 
AASKTO T 193. The CBR-value shall be obt^ned at the maximum dry 
density determined according to AASKTO T160. Method D.

(4) Unconfined Contoression Test for Finer Textured Soils. The 7-day 
compressive strength of laboratory specimen molded and compacted in

Few
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accordance with A STM D 1632 to a density of 100% of maximum dry density 
determined according to AASHTO T134, Method B, shall not be less than 2.1 
MPa (300 psi) when tested In accordance with ASTM D 1633.

2.7. Mix Design

(1) The mix design shall be submitted to the Engineer for approved and shaB be 
accompanied by test data. A change In the source of materials during the 
progress of work may neces^tate a new design mix.

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

3.0 STORAGE OF MATERIALS

3.1. Storage of Portland Cement

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

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

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

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

3.2. Storage of Agg regate

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

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

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

(4) The Contractor when stockpiling aggregate under hot dImate shaQ take 
measure to prevent direct e)^osure to the sunlight such as a shade nd to 
excessively heat or dry the aggregate.

4.0 CONTRACTOR’S EQUIPMENTAND PLANT

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

FwlS**) eqMMA
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4^. The equipment sh^l be at the site suffidentJy ahead of the start of construction operations to 
be examined thoroughfy ar>d approved.

6.0 CONSTRUCTION METHOD

5.1. Central Batchirtg Plant Method

(1) The aggregate shall be proportioned and mixed with cement and water m a 
central mixing plant The plant shall be equipped with fMing and metering 
devices which will introduce the cement, aggregate and water into 6)e mixer 
In ^e quantities specHied. Mixing shall continue until a uniform mixture has 
been obtained.

5.2. Spreading. Compacting avj Finishing

(1) The material shall be spread by a mechanical spreader of approved type or 
asphalt paver. In spreading from the wind row. care shall be taken to avoid 
cutting Into the underlying course.

(2) \MsA rolling shall be performed with pneumatic tire roller and final rolling with 
a 3 wheel or larxlem-type steel wheel roller. Rolling shall be discontinued 
whenever It begins to produce ercessive pulvwizirtg of the aggregate or 
displacement of the mixture.

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

(4) Compaction shall continue until fidd density of rtot less then 98% of the 
compacted maximum dry density detemtined In accordance with AASHTO T 
180 Method D has been attained. Field Density test shall be in accordance 
with AASHTO T 191.

(5) Where cement treated base is required under asph^ concrete pavement, the 
compacted cement treated base surface sh^l be scarified to produce 
corrugation and allow good bonding between layer of asphalt pavement and 
the cement treated base course.

5.3. Weather Limitations

(1) The cement treated base shall not be applied during windy, rainy or 
Impending bad weather. In the event rain occurs, work shall be promptly 
stopped and the entire section if damaged shall be reconstructed m 
accordance with the Specification.

5.4. Protection, Curing and Maintenance

After the cement treated base course has been fir>ished as specified herein, the 
surface shall be protected ag^nst rapid drying for a period of at least five (5) days by 
either of the following curing methods;________________________________________
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(1) Maintain in a thorough ar^ continuously inoist condition by sprinkling with 
water.

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

(3) Apply on the surface an asphalt membrane of ^e type and quantity approved 
by the Engineer.

(4) Appfy on the surface a liquid membrane curing compound of the type ar>d 
qusmtity appro>^ by the Engineer.

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

5.5. Trial Sectior^

(1) Before constnjction is started, the Contractor shall spread and compact trial 
sections as directed by the Engineer. The purpose of the trial sections is to 
check the suitability of the materieds and the efficiency of the equif^nt and 
construction method which 1$ proposed to be used by the Contractor.

(2) Therefore, the Contractor must use the same material, equipment and 
procedures that he prc^oses 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.

(3) After compaction of each trial section the Contractor shall carry out such 
field density tests and other tests required as directed by the En^neer.

(4) if a tri^ shows that the proposed materials, equipment or procedures In the 
Engineei^s <^inion are not suitable, the materials shall be removed at the 
Contractor's expense and a newtri^ section shall be constructed.

(5) If the basic conditions regarding the type material or procedures change 
during the execution of the work, r>ew trial section shaH be constricted.

6,0 QUALITY CONTROL

6.1. The quality shall satisfy the standard v^ues shown in Table 6.1

Table 6.1 - MATERIALS {CTBC)

WORK ITEM TEST FORM TEST ML'I HOD fREQT/ENCY | STANDARD VALUE
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CsesI Tmtcd 
BueCMirse

Ponlmd cauem
‘ 1

As approved by the 
Engines

Once for every SOO 
tcHis at iccCTviag 
BatsiaU

To meet die rcqidraDeDts 
ofTypel Poftlaixl
Ceaioit Gonfonmng io 
ASTMC 150
Manuihc&irs test data 
may be subsQUed s 
directed by ibcEr^meer

Cradaucoof
aggregate

AASHTOT11 »dT
27 seqotvaktit

Once for every 
quarry

To meet the tequrremoits 
of TbUe 20370.1

Abraska of aggregate AASHTOT 96 Of 
eqnvalctt

‘Amo - Not more than 30%

SSoundDcssof
aggregate

AASHTOT 104 w
cqtDvdeot

'ditto* Not more thsi 5%

VStecr Absnptioo of 
aggregate

AASHTOT 84 and T
85 sequivaJoa

•ditto- Not more than j% (Dry
fyncifie graVT^)

PI asbcTty index AASHTOT 90 or
e^iivdcitt

.ditto- Not more thsi 6
Aggregate passing No.40 
sieve inclu^ftg mineral 
fills

KtfMUuiRrfknkiiy
RelaikM)

AASHTOT 180 Once for evs>' 500 
m2 a Pot* 
dcagoaied by the 
Engines

.

DaaU> of Soil in 
ibeSand

Cone Method

AASHTOT 191 Once for every 2JXO
m2

98%oriiKMe

CempRSsive Strength ASTMD 560 «>d
AS7M D 163$

Once for every 500 
tons

More dial 5 JO MPa <53 
kss/m2:754 psi)

TaWe 6.2 - WORKMANSHIP (CTBC)

WORK ITEM TECTPORM TEST METHOD
--------------------------- 1

FREQUENCY TOLERANCE

Cesot Treated Base 
Cevrae

finish elevtfioo As approved by the 
Eogiaes

Once for ever>' 400 
m5« points 
desgnaiedby the 
Engineer

+ 5 rgTTTv/. to T HIM

ThiekMss As approved dK 
Engineer

-ditto- +0/. 5 mm

Wi*h •ditto- Alpoitri designated 
by (he Engines

-fNotqKcified 
-15 nuD

Evamcas of surface By 3 meters sUaighl 
edge

-ditto* Within S mm of 
wiakm <n 2 
roraarls

6.2. Hie workmanship shall be controlled in the manner shown in Table 6.2

6.3. Tolerances
F«i P»«Q esanstff*
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<1) The cement treated base course shall be laid to the designed level and 
bansverse slopes shown on the Drawings. The allowable tolerances shan be 
ki accordtfice wrth the tonowng:

(a) Permitted variation from design: Thickness of Layer : o^10 mm
(b) Perntitted variation from design: Level of Surface : + 5M 0 mm
(c) Permitted Surface Irregulartty: measured by 3 m straghi edge: 5 mm
(d) Permitted variation from design: Cross-fall of Camber : ± 0.2%
(e) Pemtitted variation from design: Longitudinal Grade over 25 m l^>gth: s 0.1%

6.4. Traffic

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